ORGANISATION AFRICAINE DE LA PROPRIETE INTELLECTUELLE
(O.AP.l.)

@ ~ [ 13017

@ inter. CL.”

CO07D 487/06; A61P 35/00
AB1K 31/55

BREVET D’'INVENTION

@ Numéro de dépét : 1200500197

@ Titulaire(s) :

Pfizer Inc.
235 East 42nd Street
@ Date de dépét : 05.01.2004 NEW YORK, NY 10017 (US)
Priorité(s) : us
09.01.2003 N° 60/439396

@ Inventeur(s) :

1- BENEDICT Suzanne Pritchett
Agouron Pharmaceutials, Inc
' - aPfizer Company
10777 Science Center Drive
Délivré le : 30.12.2005 SAN DIEGO, CA 92121 (US)
Publié le : 10.11.2006

(Suite au verso)
Mandataire : Cabinet J. EKEME

B.P. 6370 YAOUNDE (CM)

. Titre : Diazepinoindole derivatives as kinase inhibitors

@ Abrégé :

Protein kinase, such as CHK-1, inhibiting tricyclic compounds of the following formuia
(wherein R?, R®and R* are as defined in the specification)

pharmaceutical compositions containing effective amounts of said compounds or their salts are

useful as a single agent or in combination with an anti-neoplastic agent or therapeutic radiation
having an anti-neoplastic effect.for.treating diseases:ar-conditions:such as cancers

Vente des fascicules 3 'OAP! - B.P. 887 - YAOUNDE (Cameroun - Imprimé 2 'OAP;



@ Abrégeé (suite) :

@ Inventeurs (suite) :

2- BENNETT Michael John (US)
“3- NINKOVIC Sacha (US)

4- RUI Eugene Yuanijin (US)

5- TENG Min (US)

6- WANG Yong (US)

7- WANG Fen (US)

8- ZHU Jinjiang (US)

@ Titulaires (suite) :

Prioriétés (suite) :



10

16

20

25

30

35

013017

TRICYCLIC COMPOUNDS PROTEIN KINASE INHIBITORS FOR ENHANCING THE
EFFICACY OF ANTI-NEOPLASTIC AGENTS AND RADIATION THERAPY
_Eield of The invention
This invention relates to novel triéyclic compounds of formula | that inhibit protein
kinases, preferably CHK-1. The invention further relates to pharmaceutical compositions
containing such compounds, and to methods for the treatment of a condition which can be treated
by the inhibition of protein kinases, preferably CHK-1, in 2 mammal by administering effective
amounts of such compounds in conjunction with an anti-neoplastic agent, a radiation therapy, or

as a single agent. \
Backaground of The Invention

A eukaryotic cell cycle has a carefully regulated progression of phases: initial gap (Gy),
DNA synthesis (S8), secondary gap (G,), and mitosis (M). G4, S and G, are known as interphase.
In G,, the cell, whose biosynthetic pathways were slowed during mitosis, resumes a high rate of
RNA and protein biosynthesis. The S phase begins when DNA synthesis starts and ends when
the DNA content of the nucleus has been replicated. The cell then enters G, where again RNA
and protein biosynthesis occur. Following G, the cell enfers M phase that begins with nuclear
division and ends with the complete division of the cytoplasm into two daughter cells. This marks
the beginning of interphase for the new cells. Non-dividing cells exist at Gq, a time following
mitosis and before DNA synthesis.

Checkpoint enzymes, such as the serine/threonine protein kinase called checkpoint
kinase 1 (CHK-1 or p56CHK-1), are responsible for maintaining the order and fidelity of events in
the cell cycle. CHK-1 transduces signals from the DNA damage sensory complex tb inhibit
activation of Cdc2-cyclin B complex which promotes mitotic entry (Science, 277, 1501-1505
(1997); Science, 277, 1497-1501 ((1997)). In eukaryotes, Cdc2 is known as Cdk1 (cyclin-
dependent kinase 1). CHK-1 regulates Cdc25, a dual specificity phosphatase that activates Cdc2.
Thus, CHK-1 serves as the direct link between the G, checkpoint and the negative regulation of

Cdc2.

Healthy cells have both the G, and G, checkpoaints and their associated repair processes
to ensure viability after treatment of DNA damage (chemotherapy and/or radiation). Cancer cells,
however, rely exclusively on the G, checkpoint and its associated repair processes in order to
remain viable and to continue replication. Abrogation of the G, checkpoint would leave cancer
cells with no means to delay progression inte mitosis foliowing DNA damage. Inactivation of
CHK-1 has been shown to abrogate G, arrest induced by DNA damage inflicted by either
anticancer agents or endogenous DNA damage. In addition, inactivation of CHK-1 results in
preferential killing of the resulting DNA damaged, checkpoint defective cells (Cell, 91, 865-867
(1997); Science, 277, 1450-14561 (1997); Nature, 363, 368-371 (1993); Molec. Biol. Cell, 5, 147-
160 (1994)). Therefore there is a need for small molecule inhibitors of CHK-1 to preferentially
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abrogate the G, checkpoint over G, and to effectively remove the only checkpoint control found
in many types of cancers. When administered during the course of a DNA damaging event, such
as chemotherapy employing anti-neoplastic agents, radiation therapy, immunotherapies and
antiangiogenic therapies, a CHK-1 inhibitor can sensitize cancer cells thereby triggering damage-
mediated apoptosis. Therefore there is a need for a combination therapy involving CHK-1 inhibitor
in the course of a DNA damaging event.

Since protein kinases are ubiguitous and interrelated, selective modulation of a singie
kinase, such as CHK-1, or family of kinases may not result in an effective therapeutic treatment.
There is therefore a need for small molecule inhibitors to influence one or more targeted protein
kinases whose inhibition, taken as a whole, would produce the desired therapeutic treatment.
Although kinase selectivity and its relation to generalized toxicity are important, therapeutic
efficacy may rely on the inhibition of more than one protein kinase. Chemical core structures that
can be suitably appended to interact selectively and potently with targeted protein kinases
represent a valuable tool for drug discovery and scientific research. Therefore there is a need for
such a core structure as an inhibitor of one or more protein kinases. Whether administered as a
single agent or as co-therapy, the protein kinase inhibitors, such as CHK-1 inihibitors, of the
present invention could prove beneficial in the treatment of a number of human diseases, such as
cancer.

Certain CHK-1 inhibitors have been proposed for cancer therapy (see Sanchez, Y. etal.
(1997) Science 277 1497-1501 and Flaggs, G. et. al. (1997) Current Biology 7:977-986; U.S.
Patent Nos. 6,413,755, 6,383,744, and 6,211,164, and International Publication Nos. WO
01/16306, WO 01/21771, WO 00/16781, and WO 02/070494).

SUMMARY OF THE INVENTION
An object of the invention is to provide compounds that inhibit the activity of one or more

protein kinases, such as CHK-1.
In a general aspect, the invention relates to a protein kinase inhibitor, preferably CHK-1

inhibitor, tricyclic compounds of the Formula I

wherein:
Xis =0 or =§;
Ais =CR'-or =N~
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The group -Y-Z- has the formula -O-CH,- or -N=CH-

R'is: '

(a) (C+-Ce)alkyl;

(b) -C(=0)-R®,

(c) -C(=0)-NR°R’; or

(d) R*, or R, (C,-Ge)alkenyl, or (C»-Cg)alkyny! {wherein each of said (C,-Cs)alkenyl or
(C-Cg)alkynyl is unsubstituted or substituted with one to four substituents independently selected.
from the group consisting of F, CI, OH, -NH,, R*’, and R*);

R%is

(a) H, OH, or (C4-Cg)alkyt;

(b) -C(=0)-R";

(c) (C=5)-R® or (C=S)-NR"R™; or

(d) R® or R%;

R%is

(a) (C+-Cglalkyl;

(b) -C(=0)-R™;

(c) -C(=0)-NR**R™;

(d) -NR"-C(=0)-RS;

(e) -NR"-SO,R",

(f) -NR"-80,-NR?R*! {wherein n is 1 or 2;

(g) -NR?-(C=8)-R* or -NR?-(C=S)-NR®R*;

(h) R®, (Cx-Cq)alkenyl, or (C-Cg)alkynyl {wherein each of said R® (C,-Cs)alkenyl or
(Cz-Cg)alkynyl is unsubstituted or substituted with one to four substituents independently selected
from the group consisting of -(C=0)-0-(C4-Cg)alkyl, -O-(C=0)-(C,-Cg)alkyl, -(C=0)~(C4-Cg)alkyl,
R®, R, and R*; _

(i) R¥, -NHg, -NH((Co-Cg)alkenyl), -NH((C2-Cg)alkynyl), -N((C1-Cs)alkyl)((C2-Cs)alkenyl), or
N((C1-Cq)alkyl)((Co-Cs)alkynyl) {wherein each of said R* (C,-Cg)alkeny! or (Ca-Cg)alkynyl! is
unsubstituted or substituted with one to four substituents independently selected from the group
consisting of R*®, R*', and R*}; or

0 R,

R*is selected from the group consisting of M, F, Br, Cl, and (C;-Cg)alkyl;

R® is selected from the group consisting of H, (C;-Cg)alkyl, (C1-Cg)atkyl-O-, and R*;

Each R® and R are independently selected from the group consisting of H, (C;-Cg)alkyl,
and R®, S ‘
R® is selected from the group consisting of (Ci-Cs)alkyl, (Co-Cg)alkenyl, (C,-Cg)alkynyl,
-NHz, R*, and R™; :
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Each of R, R™ and R" are independently selected from the group consisting of H,

(C+-Cs)alkyl, and R*;
- R% s selected from the group consisting of H, OH, (Cs-Ce)alkyl, (C1-Ca)alkyl-O-, and R%;
R%is H or (C4-Cg)alkyi;
R™ is selected from the group consisting of H, (C-Cs)alkyl, -CHo-(C=0)-O-(C;-Cg)alkyl,
and Ras' |
SisHor (C4-Cg)alkyl;
R'8 is selected from the group consisting of H, (C-Cg)alky!, (Cz-Ca)alkenyI (Cz-Cy)alkynyl,
NH, R®, and RY;
wherein each of said R" and R" (C,-Cg)alkenyl or (C,-Cs)alkynyl is unsubstituted or
substituted with one to four substituents independently selected from the group consisting of R,
R* and R*%
R'" is selected from the group consisting of H, (C;-Ce)alkyl, and R*;
18is (C4-Cs)alkyl or R%;
R' R% and R?' are independently selected from the group consisting of H, (C,-Cg)alkyl,
and R*; !
RZ R% and R* are independently selected from the group consisting of H, (C;-Ce)alky},
and R%;
% is H or (C,-Cg)alkyl;
R*® is selected from the group consisting of -C(=0)-O-C(CHs); (C4-Cg)alkyl,
(C3-Cro)cycloalkyl, (C2-Cio)heterocyclyl, (Ce-Cyo)aryl, and (C4-Cio)heteroaryl;
or R and R® may optionally be taken together with the nitrogen to which they are
attached to form a 5 to 8-membered heteroary! or heterocyclyl ring;
RY is selected from the group consisting of (Ci-Cg)alkyl, (Cs-Cio)cycloalkyl,
(Ca-Cip)heterocyclyl, (Ce-Cio)aryl, and (C4-Cyo)heteroaryl;
R® is selected from the group consisting of (C;-Cglalkyl, (Cs-Cio)cycloalkyl,
(Co-Cip)heterocyclyl, (Cs-Cio)aryl, and (C+-Cyp)heteroaryl;
2 is H or (C1-Cg)alkyl; ,
R¥® is (Ci-Cglalkyl, (Cs-Cio)cycloalkyl, (C,-Cig)heterocyclyl, (Cs-Cyo)aryl, or
(Cy-Co)heteroaryl;
or R? and R*® may optionally be taken together with the nitrogen to which they are
attached to form a 5 to 8-membered heteroaryl or heterocyclyl ring;
R* is H or (C4-Cg)alkyl;
R* is independently selected from the group consisting of (C1-Cg)alkyl, (C5-Cyo)cycloalkyl,
(C2-Cyo)heterocyclyl, (Cs-Cro)aryl, and (C4-Cio)heteroaryl;
or R¥ and R® may optionally be taken together with the nitrogen to which they are

attached to form a 5 to 8-membered heteroaryl or heterocycly! ring;
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R® is (Ci-Cgalkyl, {Cas-Cyo)cycioalkyl, (C-Cio)heterocyelyl, (Ce-Cioaryl, or

(C1-Cio)heteroaryl; -

R¥ is (Cy-Ce)akyl, (Cs-Ciocycloalkyl, (Co-Cioheterocyclyl, (Ce-Cio)aryl, or
(C4-Cyg)heteroaryl;

Each R* is independently selected from the group consisting of H, F, Cl, Br, I, CN, OH,
NO,, -NH,, -NH-C(=0)-O-C(CHs)s, and CFs;

Each R® is independently selected from the group consisting of (Cs-Cig)cycloalkyl,
(C-Cyo)heterocyclyl, (Ce-Crp)aryl, and (C4-Cg)heteroaryl;

Each R¥ is independently selected from the group consisting of:

(a) -NR*R*; and

(b) R¥-0-; ‘

R® is R®-SO,-; wherein n is 0,1, or 2 when -SO,- is bonded to R® via an R?® carbon
atom, or wherein n is 1 or 2 when -SO,- is bonded to R? via an R®ring nitrogen atom;

R* is R®°R®N-SO,~; wherein n is 1 or 2;

wherein each of said (C4-Cg)alkyl, wherever it occurs in any of said R'(a)-(d), R¥a)-(d),
R%@)-(), R, R¥, R® or R*, is unsubstituted or substituted with one to four substituents
independently selected from the group consisting of (C,-Cg)alkenyl, R, R*!, and R*;

wherein each of said (Csz-Cy)cycloalkyl, (C,-Cio)heterocyclyl, (Ce-Cig)aryl, or
(C1-Cro)heteroaryl, wherever it occurs in said R*, R, R®, or R¥, is independently unsubstituted
or substituted with one to four substituents independently selected from R

R%is selected from the group consisting of (C4-Cg)alkyl, R*', R*%, and R*;

' Each R"is independently selected from the group consisting of F, Cl, Br, I, CN, OH, NO,,
NH,,  -NH-C(=0)-O-C(CHs), = COOH,  -C(=0)(Ci-Celalkyl,  -C(=0)-O-(Cs-Cg)alkyl,
NH-S0,-(C-Cg)alkyl, -NH-S0,+(Cs-C1o)aryl, and GFs;

Each R* is independently selected from the group consisting of (Cs-Cio)cycloalkyl,
(Co-Co)heterocyclyl, (Ce-Cip)aryl, and (C4-Cyo)heteroaryi;

Each R*is independently selected from the group consisting of;

@) ~NR¥'R*®:

(b) R®-0-; and ‘

(c) R*-S0,~; wherein n is 0,1, or 2 when -SO;- is bonded to R* via an R* carbon atom,
or wherein n is 1 or 2 when -SO,- is bonded to R* via an R* ring nitrogen atom;

wherein each of said (Cs-Cg)alkyl, wherever it occurs in any of R* is independently
unsubstituted or substituted with one to four substituents independently selected from the group
consisting of R* and R*; - '

wherein each of said (Cs-Cyo)cycioalkyl, (C,-Cio)heterocyclyl, (Ce-Cio)aryl, or
(C4-Co)heteroaryl, wherever it occurs in any of said R%orR® is independently unsubstituted or
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substituted with one to four substituents independently selected from the group consisting of R*

selected from the group consisting of (C,-Cs)alkyl, R*, and R*;

Each Rf“ is independentiy selected from the group consisting of F, Cl, Br, I, CN, OH, NO,,
-NH,, -CF3, -C(=NH)-NH,, -C(=NH)-NH-OH, -C(=NH)-NH-0-(C;-Cs)alkyl, -(C=0)-0-(C,-Cg)alkyl,
-0-(C=0)-(C4-Cs)alkyl, -(C=0)~(C4-Cg)alkyl, -(C=0)-NH,, -(C=0)-NH(C,-Cg)alky!,
~(C=0)-N<[(C,-Cg)alkyll,, -NH-(C=0)-(C -C)alkyl, R¥, and R®,

Each R® is independently selected from the group consisting of (C3-Cyp)cycloalkyl,
(C2-Co)heterocyclyl, (Cs-Cip)aryl, and (C4-Cyp)heteroaryl;

wherein each of said (C{-Cs)alkyl wherever it occurs in any of said R or R* is
independently unsubstituted or substituted with one to four substituents independently selected
from the group consisting of R*and R

wherein each of said (Cs-Cyo)cycloalkyl, (Co-Cio)heterocyclyl, (Cg-Cio)aryl, or
(C1-Cro)heteroaryl, wherever it occurs in any of said R* or R* is independently unsubstituted or
substituted with one to four substituents independently selected from the group consisting of
(C1-Cg)alkyl, R* and RY;

Each R®is independently selected from the group consisting of F, Cl, Br, |, CN, OH, NO,,

C(=NH)-NH,,  -C(=NH)}-NH-OH,  -C(=NH)-NH-O-(C,-Cglalkyl,  ~(C=0)-O«(C;-Ca)alkyl,
-O-(C=0)-(C1-Cg)alkyl, -(C=0)-(C-Cg)alkyl, ~(C=0)-NH,, -(C=0)-NH(C;-Cg)alkyl,
(C=0)-N<[(C-Ce)alkyll,  -NH-(C=0)(C;-Cg)alkyl,  -C(=NH}-NH,,  -C(=NH)-NH-OH,

-C(=NH)-NH-O-(C-Cg)alkyl, (C=0)-O~(C;-Cg)alkyl, -O-(C=0)-(C;-Cg)alkyl, -(C=0)«C4-Cg)alkyl,
{C=0)-NH,, -(C=0)-NH(C-Cg)alkyl, -(C=0)-N>[(C-Cg)alkyll, -NH-(C=0)}C~Cy)alkyl, R¥’, and
R*: and ' :

Each R is independently selected from the group consisting of (C,-Cqo)cycloalkyl;
(Cx-C1o)heterocyclyl, (Cs-Cip)aryl, and (C4-Cip)heteroaryl;

or a pharmaceutically acceptable salt thereof.

The invention is also directed td pharmaceutically acceptable prodrugs, pharmaceutically
active metabolites, and pharmaceutically acceptable salts of the compounds of Formula 1. -
Pharmaceutically acceptable salts of such active metabolites are also provided. Advantageous
methods of making the compounds of the Formula | are also described.

The compounds of this invention include all stereoisomers (e.g., cis and trans isomers) and
all optical isomers of compounds of the Formula I (e.g., R and S enantiomers), as well as racemic,
diastereomeric and other mixtures of such isomers.

The compounds of the invention may also exist in different tautomeric forms. This invention
relates to all tautomers of Formula |.

The compounds of this invention may contain olefin-like double bonds. When such bonds
are present, the compounds of the invention exist as cis and trans configurations and as mixtures

thereof.
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in one embodiment, the invention relates to compounds of the Formula | wherein R® is
(C4-Cg)alkyl substituted with one to four substituents independently selected from the group
consisting of F, OH, -NH;, (C4-Cg)alkyl-NH-, (C3-C1g)cycloalkyl, (Co-Cio)heterocyclyl, (Ce-Cip)aryl,
and (Cs-C1o)heteroaryl.
In another embodiment, the invention relates to compounds of the Formula | wherein R®
is selected from the group consisting of (C,-Ca)alkenyl, (Cz-Cs)alkynyl, (Ca-Ce)cycloalkyl, (C,-
Cio)heterocyclyl, phenyl, and (C4-Cio)heteroaryl; wherein each of said (C,-Cg)alkenyl or (C,-
Ce)alkyny! is unsubstituted or substituted with one fo three substituents independently selected
from the group consisting of F, OH, -NH;, (C4-Cs)alkyl-NH-, [(C4+-Cs)alkyll,>N-, (Cs-C1o)cycloalkyl,
(Co-Cyo)heterocyclyl, (Ce-Cio)aryl, and (Cy-Cyo)heteroaryl; and wherein each of said
(Cs-Cs)cycloalkyl, (C-Cyo)heterocyclyl, phenyl, or (C,-Co)heteroaryl is unsubstituted or substituted
with one to four substituents independently selected from the group consisting of (C4-Cg)alkyl, F,
OH, -NH, (Ci-Cglalkyl-NH-, [(Cs-Cg)alkyll.>N-, (Cs-Cip)cycloalkyl, (C2-Ciolheterocyclyl, (Ce-
Cyp)aryl, and (C4-Co)heteroaryl.
in a preferred embodiment, the invention relates to compounds of the Formula | wherein
R®is -C(=0)-NR™R" {wherein R™ is H or (Cr-Cg)alkyl), wherein said R™ (C-Ci)alkyl is
unsubstituted‘ or substituted with one to four substituents independently selected from the group

- consisting of F, OH, -NH,, R*', and R*%; wherein each of said R* is unsubstituted or substituted

with one or two substituents independehtly selected from the group consisting of (Cg-Co)aryl,
(C4-Cyo)heteroaryl, (Co-Cio)heteracyclyl, (C-Cg)alkyl-NH-, and [(C4-Ce)alkyll,>N-; and wherein
each of said (Cs-Cyo)aryl substituent is unsubstituted or substituted with one to three substituents
independently selected from the group consisting of (C4-Cg)alkyl, F, Cl, -CF3, and OH.

In another embodiment, the invention relates to compounds of the Formula | wherein R
is (C;-Cg)alkyl unsubstituted or substituted with one to four substituents independently selected
from the group consisting of OH, CN, -NH; (Ci-Cgalkyl-NH-, [(C4-Cg)alkyll>N-,
[(C4-Ca)alkyl[(Ca-Cio)cycloalkyll>N-, (Cs-Cio)cycioalkyl, (C-Cio)heterocyclyl, (Ce-Cig)aryl, and
(C4-Cag)heteroaryl; wherein said (Cs-Cio)aryl substituent is unsubstituted or substituted with one to
four substituents independently selected from the group consisting of (C-Cg)alkyl, F, Ci, Br, CN,
OH, and CF3; and wherein said (C,-Cio)heterocyclyl substituent is unsubstituted or substituted
with one or two substituents independently selected from the group consisting of {C4-Cg)alkyl,
-(C=0)~(C4-Cg)alkyl, -(C=0)-0-(Cs-Cg)alkyl, -S-(C4-Cg)alkyl, F, Br, OH, and CF.

in another embodiment, the invention relates to compounds of the Formula | wherein R®
is -NR'>-C(=0)-R™:; wherein R is (C,-Cs)alkenyl unsubstituted or substituted with one to four
substituents independently selected from the group consisting of (Cs-Cio)cycloalkyl,
(C,-Co)heterocyalyl, (Ce-Cro)aryl, and (C+-Cyo)heteroaryl; wherein said (Ce-Cio)aryl substituent is
unsubstituted or substituted with one to four substituents independenfly selected from the group
consisting of (C1-Cg)alkyl, F, Cl, Br, CN, OH, and CF3 and wherein said (C,-Co)heterocyclyl
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substituent is unsubstituted or substituted with one or two substituents independently selected
from the group consisting of (C4-Cglalkyl, -(C=0)-(Cs-Cg)alkyl, -(C=0)-O-(C4-Cg)alkyl,
~-8-(C4-Cg)alkyl, F, Br, OH, and CF3. ‘ -

Ina préferred embodiment, the invention relates to compounds of the Formula | wherein
R® is -NR'>-C(=0)-R"®; wherein R" is (C,-Cyo)heteroaryl unsubstituted or substituted with one or
two substituents independently selected from the group consisting of (Ci-Cg)alkyl, -(C=0)-
(C+-Ce)alkyl, -S-(C1-Cg)alkyl, F, Cl, CN, OH, and CF;. More preferably the R (C,-Cio)heteroaryl
is pyridinyl.

In another preferred embodiment, the invention relates to compounds of the Formula |
wherein R’ is ~NR"-C(=0)-R"®; wherein R'® is (C3-C1o)cycloalkyl unsubstituted or substituted with
one or two substituents independently selected from the group consisting of (C,-Cg)alkyl, F, CI,
CN, OH, NH, CF3, (C2-Cip)heterocyclyl, (Cs-Crp)aryl, and (C4-Cyp)heteroaryl; wherein said (Cg-
Cio)aryl substituent is unsubstituted or substituted with one to four substituents independently
selected from the group consisting of (C4-Cg)alkyl, F, Cl, Br, CN, OH, and CF3; and wherein said
(C2-Cyo)heterocyclyl substituent is unsubstituted or substituted with one or two substituents
independently selected from the group consisting of (Cs-Cg)alkyl, -(C=0)-(C4-Cg)alkyl,
(C=0)-0-(Cs-Co)alkyl, -S-(Ci-Cealkyl, F, Br, OH, and CF,. More preferably said R'™
(Ca-Cyp)cycloalkyl is selected from the group consisting of cyclopropyl and cyclohexyl. More
preferably said (Cs-C1o)aryl substituents is unsubstituted.

In another preferred embodiment, the invention relates to compounds of the Formula |
wherein R® is ~NR'*-C(=0)-R"®, wherein R is (C,-Cqo)heterocyclyl unsubstituted or substituted
with one to four substituents independently selected from the group consisting of (C4-Cg)alkyl,
«(C=0)-(C4-Cy)alkyl, -(C=0)-0-(C,-Cglalkyl, F, Cl, CN, OH, and CF.. More preferably said R'®
(Co-Cap)heterocyclyl is selected from the group consisting of piperazinyl, piperidinyl, pyrrolidinyl,
pyrrolidinonyl, thiadiazolyl, tetrahydroisoquinolinyl, tetrahydronaphthalenyl, and indanyl.

In another preferred embodiment, the invention relates to compounds of the Formula |
wherein R® is -NR'-C(=0)-R"®, wherein R is pheny! unsubstituted or substituted with one to
three substituents independently selected from the group consisting of (C4-Cg)alkyl, (C4-Cg)alkyl-
O-, F, Cl, Br, CN, OH, and CF,.

In another embodiment, the invention relates to compounds of the Formula | wherein R'
is (Cy-Cg)alkyl substituted with one to two substituents independently selected from the group
consisting of F, Cl, -OH, -NH,, (C4-Cg)alkyl-NH-, [(C4-Cs)alkyl].>N-, and (C4-Cg)alkyl-O-; wherein
each of said (C4-Cg)alkyl substituent, wherever it occurs, is independently unsubstituted or
substituted with one to three substituents independently selected from the group consisting of -
NHZ, (C1-Cy)alkyl-NH-, [(C4-Cg)alkyll,>N-, -O-(C=0)-(C4-Cg)alkyl, (C2-Cyo)heterocyclyl, (Ce-Cyg)aryl,
and (C4-Cyo)heteroaryl. o
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In another embodiment, the invention relates to compounds of the Formula | wherein R’
is unsubstituted (C4-Cg)alkyl; such as methyl or ethyl.

In another embodiment, the invention relates to compounds of the Formula | wherein R’
s (Co-Cs)alkenyl or (C,-Ce)alkynyl, wherein each of said (C,-Cg)alkenyl or (C,-Cg)alkynyl is
unsubstituted or substituted with one to two substituents independently selected from the group
consisting of -NH,;  (Ci-Cglakyl-NH-,  [(C;-Cglalkyl]l:>N-,  (Cx-Cyo)heterocyclyl, and
(C4-Cyo)heteroaryl;, wherein each of said (Cy-Cg)alkyl substituent, wherever it occurs, is -
independently unsubstituted or substituted with one to three substituents independently selected
from the group consisting of -NH,, (C;-Cs)alkyl-NH-, [(C4-Cg)alkyllz>N-, -O-(C=0)-(C,-Cg)alkyl,
(C2-Cqo)heterocyclyl, (Ce-Cio)aryl, and (C4-Cyo)heteroaryl.

In another preferred embodiment, the invention relates to compounds of the Formula |
wherein R' is R* selected from the group consisting of H, Cl, and Br.

In another embodiment, the invention relates to compounds of the Formula | wherein R'
is selected from the group consisting of (C3-Cg)cycloalkyl, (Co-Cyg)heterocyclyl, phenyl, and
(C4-Co)heteroaryl; wherein each of said (C,-Cjo)heterocyclyl, phenyl, or (C{-Cio)heteroaryl is
unsubstituted or substituted with one to three substituents independently selected from the group
consisting of (C4-Cs)alkyl, F, Cl, -NH,, -OH, (C,-Cg)alkyl-NH-, and [(C4-Cs)alkyl]>N-; wherein each
of said (C,-Cg)alkyl substituent, wherever it occurs, is unsubstituted or substituted with one to
three substituents selected from -NH,, (C4-Cg)alkyl-NH-, [(C;-Cg)alkyl];>N-, -O-(C=0)-(C;-Cs)alkyl,
(C2-Cio)heterocyclyl, (Cs-Cyo)aryl, and (C4-Cyo)heteroaryl. Within this embodiment, preferably R’ is
phenyl, tetrahydropyridinyl, piperidinyl or pyridinyl.

In another embodiment, the invention relates fo compounds of the Formula | wherein R'
is -C(=0)-R®, and R® is (C,-Cy)alky-O- or (C5-Cyo)heterocyclyl, such as morpholinyf; wherein said
R°® (C,-Co)heterocyclyl is unsubstituted or substituted with (C4-Cg)alkyl, such as methyl or ethyl.

in another preferred embodiment, the invention relates to compounds of the Formula |
wherein R! is -C(=0)-NR°R”; wherein each of said R® and R” are independently H or (C-Co)alkyl;
and wherein each of said R® and R’ (C,-Cs)alkyl are unsubstituted or substituted with one to three
substituents independently selected from the group consisting of OH, -NH,, (C4-Cg)alkyl-NH-,
[(C1-Cg)alkyll2>N-, (C2-Co)heterocyclyl, and (C4-Cyo)heteroaryl.

In another preferred embodiment, the invention relates to compounds of the Formula |
wherein R? is H or (Ci-Cg)alkyl unsubstituted or substituted with one to four substituents
independently selected from the group consisting of OH, -NH,, (C4-Cg)alkyl-NH-, [(C;-Cg)alkyl},>N-
, (C2-Cyg)heterocyclyl, and (Cy-C1o)heteroaryl.

in another embodiment, the invention relates to cofnpounds of the Formula | wherein A is
=N-, -

In another embodiment, the invention relates to compounds of the Formula | wherein R?
is -C(=O)-R8, wherein R? is selected from the group consisting of {C4-Ce)atkyl, (Co-Cg)alkenyl, (Co-
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Coakynyl, -NH, and R¥ selected from the group consisting of (Cs-Ce)alkyl-NH-,
[(C+-Ce)alkyll;>N-, and (C-Cs)alkyl-O-; wherein each of said R® and R” (C4-Cs)alkyl, wherever it
oceurs, is independently unsubstituted or substituted with one to four substituents independently

. selected from R selected from the group consisting of F, OH, -NH,, (Cs-Cio)cycloalkyl,

(C,-C1o)heterocyclyl, (Ce-Cio)aryl, (C1-Cio)heteroaryl; (C1-Cg)alkyl-NH- and [(C+-Cg)alkyi]>N-;
wherein each of said R* (C;-Cs)alkyl, wherever it occurs, is independently unsubstituted
or substituted with one to four substituents independently selected from R* independently
selected from the group consisting of OH, -NH,; (C;-Cs)alkyl-NH-, [(C4-Cg)alkyll,>N-, and
(C3s-Cro)cycloalkyl-NH-; ’

wherein each of said each of said R¥ (CsCio)cycloalkyl, (Cx-Cio)heterocyclyl,
(Ce-Cro)aryl, or (Ci-Cyo)heteroaryl, wherever it occurs, is independently unsubstituted or
substituted with one to four substituents independently selected from R* selected from the group
consisting of (C-Cg)alkyl, OH, -NH,, (C;-Cg)alkyl-NH-, [(C,-Cs)alkyl]>>N-, and (C5-C1o)cycloalkyl-
NH-; and ’ ’ ‘

wherein each of said R (C,-Cq)alky!, wherever it occurs, is independently unsubstituted
or substituted with one to four substituents independently selected from the group consisting of
OH, -NH,, (C4-Cg)alkyl-NH-, [(C1-Cg)alkyll,>N-, and (C5-Cyo)cycloalkyl-NH.

In another embadiment, the invention relates to compounds of the Formula | wherein R
is -C(=0)-R%, wherein R® is selected from the group consisting of (Cs-Cg)cycioalkyl, (Co-
Cio)heterocyclyl, phenyl, or (C-Cio)heteroaryl; wherein each of said R® (Cs-Ce)cycloalkyl, (Co-
Cqo)heterocyclyl, phenyl, or (Ci-Cio)heteroaryl is unsubstituted or substituted with one to four
substituents independently selected from R* selected from the group consisting of (Cy-Cs)alkyi, F,
OH, -NH;, (C;-Cgalkyl-NH-, [(C;-Cglalkyll>N-, (C3-Cio)cycloalkyl, (CzCig)heterocyclyl, (Ce-
Cio)aryl, and (C4-Cio)heteroaryl; wherein each of said R% (C,-Cq)alkyl, wherever it occurs, is

; independently unsubstituted or substituted with one to four substituents independently selected

from R* independently selected from the group consisting OH, -NH; (C-Cg)alkyl-NH-,
[(Ci-Co)alkyll;>N-, and (Cy-Cio)cycloalkyl-NH-; wherein each of said R* (Cs-Cio)cycloalkyl,
(C2-Cro)heterocyclyl, (Ce-Cro)aryl, or (C1-Cio)heteroaryl is unsubstituted or substituted with one to
four substituents independently selected from R* selected from the group consisting of (C;-
Ca)alkyl, OH, -NHy, (C1-Cg)alkyl-NH-, [(C+-Cg)alkyl]>N-, and (C3-Cio)cycloalkyl-NH-; wherein each
of said RY (C4-Cg)alkyl, wherever it occurs, is unsubstituted or substituted with one to four
substituents  independently selected from the group consisting of OH, -NH;, (C4+-Cg)alkyl-NH-,
[(C4-Ca)alkyll;>N-, and (Cs-Cio)cycioalkyl-NH.

in another embodiment, the invention relates to compounds of the Formula | wherein said
R? is on any one of position 7, 8, or 9 of said compound of the formula 1. Preferably, the invention
relates to compounds of the Formula | wherein said R? is on position 8 of said compound of the

formula |.



10

15

20

25

30

35

013017

11

In another preferred embodiment, the invention relates to compounds of the Formula |
wherein said R* is on position 7 of said compound of the formula I. More preferably, said R® is on
position 8 of said compound of the formula | and said R* is on position 7 of said compound of the
formula | A

In another embodiment, the invention-relates to compounds of the Formula | wherein said
R*is Cl or Br on position 7 of said compound of the formula I.
In another preferred embodiment, the invention relates to compounds of the Formula |
wherein said R* is H on position 7 of said compound of the formula 1.
In another preferred embodiment, the invention relates to compounds of the Formula |
wherein X is O. )
In another preferred embodiment, the invention relates to compounds of the Formula |
wherein the group -Y-Z- has the formula -N=CH-. |
Preferably the invention relates to compounds of the Formula | selected from the group
N-(6-Oxo-2-phenyi-5,6-dihydro-1H-1,2]diazepinol4, 5,6—cd]iridol—B-yl)—z-phenyl-acetamide;
- 2-Cyclohexyl-N-(6-0xo-2-phenyi-5,6-dihydro-1H-[1 .2]diazepino[4,5,6-cdlindol-8-yl)-
acetamide;
N-(6-Oxo-2-phenyl-5,6-dihydro-1H-{1 ,2]diazepinof4,5,6-cd]indol-8-yl)-4-phenyl-
butyramide;
N-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4, 5,6-cdjindol-8-yl)-3-phenyl-
propionamide;
3-Fluoro-2-methyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]d iazepino[4,5,6-cd]indol-8-yl)-
benzamide;
2-Fluoro-N-(6-oxo-2-phenyl-5,6-dihydro-1H-{1 2]diazepinof4,5,6-cd]indol-8-yl)-3-
trifluoromethyl-benzamide; )
‘ N-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-2-trifluoromethyl—
benzamide,
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-ox0-2-phenyl-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cdlindol-8-y))-amide:;
2-~(3-Chlorophenyl)-N-(6-0x0-2-pheriyl-5,6-dihydro-1H-[1 .2]diazepino[4,5,6-cdlindol-8-
yhacetamide; :
N—(6-Oxo-2-phenyl—5.6-dihydro;1 H-{1,2]diazepinol[4,5 6-cd]indol-8-yl)-4-thien-2-
ylbutanamide; ‘
1-Acetyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1 .2]diazepino[4,5,6-cdlindol-8-yl)piperidine-4-

carboxamide,; _
3-(2-Methylphenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6-cdjindol-8-

yhpropanamide;
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(2S)-2-Amino-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yl)-4-

phenyl-butyramide compound with triflucro-acetic acid;

(2R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-
cdjindol-8-yl)ethanamide trifluoroacetate;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide;

2-Ethylsulfanyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-
nicotinamide; ‘ )
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid © (6-0x0-5,6-dihydro-1H--
[1,2]diazepinof4,5,6-cd]indol-8-yl}-amide; :

N-[2-(3-Dimethylaminomethyl-phenyl)-6-0xo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-
8-yl]-2-fluoro-3-triflucromethyl-benzamide;

6-Oxo-2-phenyl-N-(2-phenylcyclopropyl)—S,G-dihyd ro-1 H—[1 2]diazepino|4,5,6-cd]indole-8~
carboxamide;

N-[1-(4-Fluorophenyl)ethyl}-6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepinof4,5,6-cd]indole-
8-carboxamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylaminomethyl-phenyl)-6-oxo-
5,6-dihydro-1H-[1,2]diazepinof4,5,6-cd]indol-8-yl}-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylaminomethyl-phenyl)-6-oxo-
5,6-dihydro-1H-[1,2]diazepinol4,5,6-cd]indol-8-yl}-amide (hydrochioric salt);

Acetic acid 3-{6-oxo-8-[((1R, 2R)-2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-2-yl}-benzy| ester, '

(1R, 2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-hydroxymethyl phenyl)-6-oxo0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl]-amide;

(2R)-2-Amino-2-cyciohexyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-
cdlindol-8-yl)-acetamide (hydrochloric salt);

N-[1-(4-Hydroxyphenyl)ethyl]-6-oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepinof4,5,6-
cdlindole-8-carboxamide;

2,3-Difluoro-N-(6-oxo0-2-phenyl-5,6-ditiydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yl)-
benzamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-0x0-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indol-8-yl)-amide;

N-(4-Fluorobenzyl)-8-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd}indole-8-
carboxamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-cyclobutylaminomethyl-phenyl)-6-
oxo-5,56-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide(hydrochloric salt);
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(1R,2R)-2-Phenyl-cyciopropanecarboxylic acid [6-0x0-2-(3-pyrrolidin-1-yimethyl-phenyl)-

5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl}-amide(hydrochloric salt);

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepinof4,5,6-cd]indol-8-yl)-(1 ,2-trans)-2-[6-
(trifluoromethyl)pyridin-3-ylJcyciopropanecarboxamide trifluoroacetate;

. {2R)-2-Amino-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5 6-cd]mdol -B-yl)-2-
phenyl-acetamide (hydrochlioric salt);

(2R)-2-Amino-N-(6-oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indo}-8-yl)-3-
phenyl-propionamide(hydrochloric salt);

(3E)-4-Phenyl-but-3-encic  acid  (6-oxo-2-phenyl-5,6-dihydro-1H-1 2]diazepino[4,5,6-
cdjindol-8-yl)-amide; ~

2-Indan-2-yl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5 6-cd]mdol-8-yl)—
acetamide,;

’ (1,2-trans)-2-(4-Fluoro-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-

1H-[1,2]diazepino[4,5,6-cdjindol-8-yl)-amide;

(1,2-trans)-2-Pyridin-3-yl-cyclopropanecarboxylic  acid (6-oxo0-2-phenyl-5,6-dihydro-1H- _
[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide (hydrochloric salt);

(1,2-trans)-2-(3-Methoxy-phenyl)-cyélopropanecarboxy!ic acid  (B-oxo-2-phenyl-5,6-
dihydro-1H-[1,2]diazepinoj4,5,6-cdlindol-8-yl}-amide;

2-Indan-2-yl-(6-oxo-5,6-dihydro-1-[1,2]diazepino[4,5,6-cdfindol-8-yl)-acetamide;

(2R)-2-Hydroxy-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5 6-cd]mdol—8—yl)-2-
phenylethanamide;

(1,2-trans)-2-Pyridin-2-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1H-

[1,2]diazepino}4,5,6-cd]indol-8-yl)}-amide acetic acid;

(1,2-trans)-2-(1H-Imidazol-4-yl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-
H-{1,2]diazepino4,5,6-cd]indol-8-yl)-amide acetic acid; '

(2R)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6-
cdjindol-8-yl}-amide (hydrochloric salt);

(28)- 2-Amino-3-cyano-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepinol4,5,6-cd]indo}-8-
yl)-proplonamlde acetic acid;

(2R) 2—ammo-3-(4-hydroxyphenyl)-N-(6-0x0-2-phenyl 5 6-d|hydro- H-[1,2]diazepinol4,5,6-
cdlindol-8-yl)propanamide (hydrochloric salt);

(1R,2R)- 6-Oxo-8-{(2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cajindole-2-carboxylic acid methy! ester;

(2R)-3~(4-Hydroxyphenyl)-2-(methylamino)-N~(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdjindol-8-yl)propanamide (hydrochloric salt);

(2R)-2-Amino-3-(4-fluorophenyl)-N-(6-oxo-2-phenyl-5,8-dihydro-1H-[1,2]diazepino[4,5,6-
cdindol-8-yl)propanamide (hydrochioric sait);
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(1R,2R)- 6-Ox0-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid methylamide;
(1R,2R)- 6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino([4,5,6-cd]indole-2-carboxylic acid (2-hydroxy-ethyi)-arﬁide;
(1R,2R)- 6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-

[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid (2-dimethylamino-ethyl)-amide;

(2R)-2-Amino-2-(4-hydroxyphenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino|4,5,6-cd]indol-8-yl)ethanamide (hydrochloric salt);

(1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic ~ acid  (6-oxo-5,6-dihydro-1-
[1,2]diazepino[4,5,6]indol-8-yl)-amide;

(1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic ~ acid . (6-oxo-2-pheny)-5,6-
dihydro-1-[1,2]diazepinoj4,5,6]indol-8-yl)-amide;

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-0x0-5,6-dihydro-1H-
[1,2])diazepinof4,5,6-cd}indol-8-yl)}-amide;

(1R,2R)-  2-Phenyl-cyclopropanecarboxylic  acid  (2-chloro-6-oxo-5,6-dihydro-1H-
[1,2]diazepino}4,5,6-cd]indol-8-yl)-amide; '

(1,2-trans)-2~(3-Bromo-phenyl)-cyclopropanecarboxylic  acid  (6-ox0-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cdlindol-8-yl)-amide; -

(1,2-trans)-2-(3-Hydroxy-phenyl)-cyclopropanecarboxylic =~ acid  (6-0x0-5,6-dihydro-1-
[1,2)diazepinol4,5,6]indol-8-yl}-amide; '

2-(3,4-Dihydroisoquinolin-2(1H)-yl)-N~(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino{4,5,6-cd]indol-8-yl)acetamide;

(1R,2R)-  2-Phenyl-cyclopropanecarboxylic  acid  (2-bromo-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide; '

(1R,2R)- 2-Phenyl-cyciopropanecarboxylic acid [6-oxo-2-(1,2,3,6-tetrahydro-pyridin-4-yl)-
5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yi]-amide (hydrochloric salt);

(1R, 2R)-N-(6-Oxo-2-pyridin-4-yl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cdjindol-8-yl)-2-
phenylcyclopropanecarboxamide;

N-(6-Oxo-2-pyridin-4-yl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl)-(1,2-trans)-2-
pyridin-3-ylcyclopropanecarboxamide,

N-(6-Oxo-2-pyridin-3-yI-5,6-dihydro-1H-[1,2]diazepinoj4, 5,6-cdjindol-8-yl)-(1,2-trans)-2-
pyridin-3-ylcyclopropanecarboxamide; ,

(1R.2R)-N-(6-Oxo-2-pyridin-3-yl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl)-2-
phenylcyclopropanecarboxamide;, -

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-prop-1-ynyl)-6-0xo-
5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yi}-amide;
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(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propyl)-6-oxo-5,6-

dihydro-1H-{1,2]diazepino(4,5,6-cdlindol-8-yi}-amide;

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propenyl)-6-ox0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yi}-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-methylamino-prop-1-ynyl)-6-ox0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yl}-amide (hydrochloric salt);

(1,2-trans)-2-Pyridin-3-yl-cyclopropanecarboxylic acid [2-(3-methylamino-prop-1-ynyl)-6-
oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yl}-amide (dihydrochloric sait);

(2R)-2-Amino-2-cyclohexyl-N-[2-(3-methylamino-prop-1 -ynyl)-6-oxo0-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indol-8-yl}-acetamide (dihydrochloric salt);

(1,2-trans)-N-[1-(2-Hydroxyethyl)-6-oxo0-5,6-dihydro-1H-[1,2]diazepino[4, 5,6-cdjindol-8-yl}-
2-phenyicyclopropanecarboxamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic  acid (2-dimethylaminomethyi-6-oxo0-5,6- -
dihydro-1H-[1,2]diazepinc[4,5,6-cd}indol-8-yl)-amide; . '

(1R,2R)-2-Phenyl-cyciopropanecarboxylic acid [1-(2-amino-ethyl)-6-ox0-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-morpholin-4-yl-prop-1-ynyl)-6-oxo-
5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl]-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-ox0-2~(3-pyrrolidin-1-yl-prop-1-ynyl)-5,6-
dihydro-1H-{1,2]diazepinol4,5,6-cdjindol-8-yl]-amide; and ’

(1R,2R)-2-Phenyl-cyclopropanecarboxylic  acid [1-(2-amino-ethyl)-2-chloro-6-ox0-5,6-

dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yi]-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(1H-imidazol-2-yl)-6-0x0-5,6-dihydro-
1H-[1,2]diazepino[4,5,6-cd]indol-8-yl]-amide;

(1R.2R)-2-Phenyl-cyclopropanecarboxylic acid (2-cyano-6-oxo-5,6-dihydro-1H-
[1,2]diazepinol4,5,6-cd]indol-8-yl)-amide; and

(1 R,2R)-2-Phenyl—cycloprbpanecarboxylic acid [2-(1H-imidazol-2-yl)-6-0x0-5,6-dihydro-
1H-[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide; or

the pharmaceutically acceptable salts or solvates thereof.

Other preferred compounds are selected from the group consisting of:

3-Fluoro-2-methyl-N-(6-oxo0-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6-cd]indol-8-yi)-
benzamide; :

2-Fluoro-N-(6-oxo-2-phenyl-5,6-dihydro-1H- 1,2]diazepino|4,5,6-cd]indol-8-yl)-3-
trifluoromethyl-benzamide; ‘

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepinol4,5,6-cdlindol-8-yl)-4-thien-2-

ylbutanamide;
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(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; '
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylaminomethyl-phenyl)-6-oxo-
5 6-dihydro-1H-[1,2]diazepinof4,5,6-cd]indol-8-yl]-amide;
‘ Acetic acid 3-{6-ox0-8-{((1R, 2R)-2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-2-yl}-benzyl ester;
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-hydroxymethyi-phenyl)-6-oxo-5,6-
dihydro-1H-{1,2]diazepino|[4,5,6-cd]indol-8-yi}-amide;
(2R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[ 1,2]diazepino[4, 5,6-
cd}indol-8-yl)-acetamide; o
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (é-ox045,6-dihydro-1H- :
[1,2]diazepino]4,5,6-cd]indol-8-yi)-amide;
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-cyclobutylaminomethyi-phenyl)-6-
oxo-5,6-dihydro-1H-[1,2]diazepinol4,5,6-cd)indol-8-yl]-amide;
(1R,2R)-2-Phenyl-cyciopropanecarboxylic acid [6-oxo-2-(3-pyrrolidin-1-yimethyl-phenyl)-
5,6-dihydro-1H-[1,2]diazepino(4,5,6-cd)indol-8-yl}-amide;
2-Indan-2-yI-N-(6-oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cdlindol-8-yl)-
acetamide;
(1,2-trans)-2-(4-Fluoro-phenyt)-cyclopropanecarboxylic acid (6-oxo-2-phenyi-5,6-dihydro-
1H-[1,2]diazepinof4,5,6-cd)indol-8-yl)-amide;
(2R)-2-Amin0-3-(4-hydroxyphenyl)-N-(G-oxo-Z-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)propanamide;
(1R,2R)-6-Ox0-8-[(2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdlindole-2-carboxylic acid methyl ester;
{1R,2R)-8-Ox0-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-
[1,2]diazepinol[4,5,6-cd]indole-2-carboxylic acid methylamide;
(1R,2R)-6-Ox0-8-[(2-phenyl-cyclopropanecarbonyl!)-amino]-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid (2-hydroxy-ethyl)-amide;
(1R,2R)-6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-aminoj-5,6-dihydro-1H-
[1,2]diazepino[4,5,8-cd]indole-2-carboxylic acid (2-hydroxy-gthyl)-amide;
(2R)-2-Amino-2-(4-hydroxyphenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdlindol-8-yl)ethanamide;
(1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic  acid  (6-oxo-5,6-dihydro-1H-
1 ,2]diazepino[4,5,6-¢djindo|-8-yl)-amide; ‘
(1,2-trans)-2-(4-Hydr0xy-phehyl)-cyclopropanecarboxylic acid . (6-oxo-2-phenyl-5,6-
dihydro-1-[1,2]diazepino[4,5,6]indol-8-yl)-amide; A
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( 1R,2R)—2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-8-ox0-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide;
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-ox0-5,6-dihydro-1H-
[1,2]diazepino]4,5,6-cdfindol-8-yl)-amide; :
2-(3,4-Dihydroisoquinolin-2(1 H)-yl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdjindol-8-yl)acetamide;
2-(3,4-Dihydroisoquinolin-2(1 H)-yl)-N-(6-oxo0-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)acetamide;
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid ,[6-oxo—2»(1,2,3,6-tetrahydro-pyridin-4-yl)-
5,6-dihydro-1H-{1,2]diazepino|4,5,6-cd]indol-8-yl}-amide;
(1R.2R)-N-(6-Oxo-2-pyrid in-4-yl-5,6-dihydro-1H-[1,2]diazepino[4, 5,6-cdjindol-8-yl)-2-
phenyicyclopropanecarboxamide;
(1R,2R)-N~(6-Oxo-2-pyridin-3-yl-5,6-dihydro-1+-[1, 2]d|azepmo[4 5 6-cd]|ndol-8-yl)-2—
phenylcyclopropanecarboxamide;
. (1R,2R)-2-Phenyl-cyclopropanecarboxylic  acid [2-(3-dimethylamino-prop-1 -ynyl)-6-oxo-
5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl}-amide: .
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2- (3-d|methylam|no-propenyl)-6-oxo-5 6-
dihydro-1H-[1,2]diazepino[4,5,6-cdjindol-8-yl}-amide;
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-methylamino-prop-1 -ynyl)-6—oxo—5 6-
dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl}-amide;
(2R)-2-Amino-2-cyclohexyl-N-{2-(3-methylamino-prop-1 -ynyl)-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl]-acetamidede;
(1R.2R)-2-Phenyl-cyclopropanecarboxylic acid (2-hydroxymethyl-6-oxo-5,6-dihydro-1H-
[1,2-cd]diazepino[4,5 6]indol-8-yl)—amide'
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2- -(3-pyrrolidin- 1-y|-prop- ~ynyl)-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide:
(1 R,2R)-2-Phenyl-cyclopropanecarboxyhc acid [2-(1 H-imidazol-2-yl)-6-oxo-5,6-dihydro-
1H-[1,2]diazepino[4,5,6-cd)indol-8-yl}-amide;
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-cyano-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; and :
(2R)-2-Amino-2-(4-hydroxyphenyl)-N-(6-oxo-2-phenyl-5, 6-d|hydro-1 H-
[1,2]diazepinol4,5,6-cd]indol-8-yl)ethanamide hydrochloride; or
the pharmaceutically acceptable salts or solvates thereof.
Other preferred compounds of formula | are selected from the group consisting of:
2-Fluoro-N-(8-oxo-2-phenyl-5,6-dihydro-1H-{1 \2]diazepinofd, 5,6-cd]ihdol-8—yl)-3-

trifluoromethyl-benzamide;
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N-(6 -Oxo-2-phenyl-5,68-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-4-thien-2-
ylbutanamide,
(1R, 2R)—2—Phenyl-cyclopropanecarboxyhc acid [2-(3-hydroxymethyl-phenyl)-6-oxo-5,6-
dihydro-1H-[1, 2]d|azep|no[4 5,6-cd]indol-8-yl}-amide;
(2R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1, 2]d|azep|no[4 5,6-
cdjindol-8-yl)-acetamide(hydrochloride);
6-Oxo-2-phenyl-N-[(1R)-1-phenylethyl}-5,6-dihydro-1H-{1,2]diazepinof4,5,6-cd]indole-8-
carboxamide;
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-0x0-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)}-amide; '
{2R)-2-Hydroxy-N-(6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-cd]indol-8-y1)-2-
phenylethanamide,
(1,2-trans)-2-Pyridin-2-yl-cyclopropanecarboxylic acid  (6-oxo-2-phenyl-5, 6-d|hydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide (acetic acid salt);
(1,2-trans)-2-(1H-Imidazol-4-yl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-
1H-{1,2]diazepino]4,5,6-cd]indol-8-yl}-amide (acetic acid salit);
(2R)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1+H-{1,2]diazepino[4,5,6-
cdjindol-8-yl)-amide (hydrochloric salt);
(2R)-2-Amino-3-(4-hydroxyphenyl)-N-(6-0xo-2-phenyl-5,6-dihydro-1H-
[1.2]diazepino[4,5,6-cd]indol-8-yl)propanamide hydrochloride;
(1R,2R)-6-Ox0-8-[(2-phenyi-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid (2-dimethylamino-ethyl)-amide;
Example 182: (1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-
phenyl-5,6-dihydro-1-[1,2]diazepino[4,5,6)indol-8-yl)-amide; .
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-ox0-5,6-dihydro-1H-
[1,2]}diazepino[4,5,6-cd)indol-8-yl)-amide;
(1R,2R)-N-(6-Oxo-2-pyridin-3-yl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl)-2-
phenylcyclopropanecarboxamide; and
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid  [1-(2-amino-ethyl)-2-chloro-6-oxo-5 8-
dihydro-1H-{1,2]diazepinof4,5,6-cd]indol-8-yi]-amide; or
the pharmaceutically acceptable salts or solvates thereof. . .
In another embodiment, the invention also relafes to compounds of the Formula | that are
selective for CHK-1 over CHK-2 with selectivity ratio between about 5 folds and about 5000 folds;

’preferably between about 50 folds and about 1000 foids; and more preferably between about 70

folds and about 830 folds. Within this embodiment, the more preferred compounds are selected

from the group consisting of:
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2-Fluoro-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepinc[4,5,6-cdindol-8-yl)-3-
trifluoromethyl-benzamide;

N-(6-Ox0-2-phenyl-5,6-dihydro-1H-[1,2]diazepinof4, 5,6-cd]indol-8-yl)-2-trifluoromethyl-
benzamide;

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yl)-4-thien-2-
ylbutanamide;

N-2-(3-Dimethylaminomethyl-phenyl)-6-oxo-5,6-dihydro-1H-1 ,2]diazepino[4,5,6-cd]indol-
8-yi}-2-fluoro-3-trifiuoromethyl-benzamide; ‘

(2R)-2-Am1no—2—cyc|ohexyl-N—(6-oxo—2-phenyl 5,6-dihydro-1H-[1, 2]d|azep|no[4 5,6-
cd]mdol 8-yl)-acetamide(hydrochloride); ‘

(1R,2R)-2-Phenyl-cyciopropanecarboxylic acid {6-ox0-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; ’

(1R,2R)-6-Ox0-8-[(2-phenyi-cyclopropanecarbonyl)-amino]-5, 6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indole-2-carboxylic acid (2-dimethylamino-ethyl)-amide;

(2R)-2-Amino-2-(4-hyd roxyphenyl)-N-(6-oxo-2-phenyi-5,6-dihydro-1H-
[1,2]diazepinol[4,5,6-cajindol-8-yl)ethanamide hydrochloride; _

(1,2-trans)-2-(4-Hydroxy-phenyl}-cyclopropanecarboxylic  acid (6-oxo-2-phenyi-5,6-
dihydro-1 -[1',2]dia2epino[4,5,6]indol—8—yl)-amide; and .

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5,6-dihydro-1+-
[1,2]diazepinof4,5,6-cd]indol-8-yl)-amide; or '

the pharmaceutically acceptable salts or solvates thereof.

Another object of the invention is to provide a composition for the treatment of neoplasms,
and for enhancing the antineoplastic effects of anti-neoplastic agents and therapeutic radiation.

In an embodiment, the invention relates to a composition containing a compound of the
Formula 1, a pharmaceutically acceptable salt, solvate, or prodrug thereof and an anti-neoplastic
agent as a combined preparation for the simultaneous, separate or sequentlal use in treating a
neoplasm.

In another embodiment, the invention relates to a composition containing a compound of
the Formula |, a pharmaéeuticall,y acceptable salt, solvate, or prodrug thereof and an anti-
neoplastic agent as a combined preparation for the simultaneous, separate or sequential use in
treéting a neoplasm wherein the anti-neoplastic agent is selected from the group consisting of
alkylating agents, antibiotics and plant alkaloids, hormones and steroids, synthetic agents having
anti-neoplastic activity, antimetabolites and biological molecules having anti-neoplastic activity.

in another embodiment, the invention relates to a composition containing a compound of
the Formula |, a pharmaceutically acceptable salt, solvate, or prodrug thereofand an anti-
neoplastic agent as a combined preparation for the simultaneous, separate or sequential use in
treating a neoplasm wherein the anti-neoplastic agent is selected from the group consisting of
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Ara-c, VP-16, cis-platin, adriamycin, 2-chioro-2-deoxyadenosine, ©- (3-D-arabinosyl-2-
fluoroadenine, carboplatin, gemcitabine, camptothecin, paclitaxel, BCNU, 5-fluorouracil,
irinotecan, and doxorubicin.

Another object of the invention is to provide a method for the treatment of neoplasms.

In an embodiment, the invention relates to a method for treating a neoplasm which
comprises administering to a mammal in need thereof, an anti-neoplastic agent in combination
with a compound of the Formula |, a pharmaceutically acceptable salt, solvate, or prodrug thereof.

In another embodimenf. the invention relates to a method for freating a neoplasm which
comprises administering to a mammal in need thereof, an anti-neoplastic agent in combination
with'a compound of the Formula I, a pharmaceutically acceptable salt, solvate, or prodrug thereof,
wherein the anti-neoplastic agent is selected from the group consisting of Ara-c, VP-18, cis-platin,
adriamycin, 2-chloro-2-deoxyadenosine, 8-p-D-arabinosyl-2-fluoroadenine, carboplatin,
gemcitabine, camptothecin, paclitaxel, BCNU, 5-fluorouracil, irinotecan, and doxorubicin. In

~ another embodiment, more than one anti-neoplastic agents may be used in combination with a

compound of the Formula |, the pharmaceutically acceptable salts, solvates, or prodrugs thereof.

Another object of the invention is to provide methods for enhancing the anti-neoplastic
effect of therapeutic radiation.

In an embodiment, the invention relates to a method for treating a neoplasm which
comprises administering to @ mammal in need thereof, therapeutic radiation having an anti-
neoplastic effect in combination with a compound of the Formula I, a pharmaceutically acceptable
salt, solvate, or prodrug thereof.

Another object of the invention is to provide methods for enhancing the antineoplastic
effect of an anti-neoplastic agent.

In an embodiment, the invention relates to a method for enhancing the anti-neoplastic
effect of an anti-neoplastic agent in a mammal which comprises admihistering fo a mammal in
need thereof, a compound of the Formula |, a pharmaceutically acceptable salt, solvate, or
prodrug thereof, in combination with an antineoplastic agent. The antineoplastic agents include
alkylating agents, antibiotics and plant alkaloids, hormones and steroids, synthetic agents having
anti-neoplastic activity, antimetabolites and biological molecules having anti-neoplastic activity.
Specific antineoplastic agents include Arac, VP-16, cis-platin, adriamycin, 2-chiorg-2-
deoxyadenosine, 9-B-D-arabinosyi-2-flucroadenine, carboplatin, gemcitabine, camptothecin,
paclitaxel, BCNU, 5-fluorouracil, irinotecan, and doxorubicin.

In another embodiment, the invention relates to a method for enhancing the anti-
neoplastic effect of therapeutic radiation in @ mammal which comprises administering to a
mammal in need thereof, a compound of the Formula I, a pharmaceutically acceptable salt,
solvate, or prodrug thereof, in combination with therapeutic radiation having an anti-neoplastic

effect.
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Another object of the invention is fo provide a method for the treatment of a condition
which can be treated by the inhibition of protein kinases. In one embodiment of thé invention, the
protein kinases are selected from the group consisting of Checkpoint kinase 1 (CHK-1),
Checkpoint kinase 2 (CHK-2), Cyclin dependent kinase 1 (CDK1), Serum and glucocorticoid
regulated kinase (SGK), Adenosine 5-monophosphate (AMP)-activated protein kinase (AMPK),
Lymphoid T cell tyrosine kinase (LCK), Mitogen activated protein kinase-2 (MAPK-2), Mitogen-
and stress-activated protein kinase 1 (MSK1), Rho kinase (ROCKHI), P70 S6 kinase (p70S6K),
cAMP (adenosine 3',5’ cyclic monophosphate)-dependent protein kinase (PKA), Mitogen activated
protein kinase (MAPK), Mitogen activated protein kinase-1 (MAPK-1), Protein kinase C-related
kinase 2 (PRK2), 3-Phosphoinositide dependent kinase 1 (PDK1), Fyn kinase (FYN), Profein
kinase C (PKC), Protein Kinase C Beta 2 (PKCBII), Protein Kinase C Gamma (PKCy), Vascular
endothelial growth factor receptor 2 (VEGFR-2), Fibroblast growth factor receptor (FGFR),
Phosphorylase kinase (PHK), Wee1 kinase (Wee1), and Protein Kinase B (PKB). Preferably, the
protein kinases are selected from the group consisting of Checkpoint kinase 1 (CHK-1),
Checkpoint kinase 2 (CHK-2), Mitogen activated protein kinase (MAPK), Mitogen activated protein
kinase-1 (MAPK-1), Mitogen activated protein kinase-2 (MAPK-2), Vascular endothelial growth
factor receptor 2 (VEGFR-2), Fibroblast growth factor receptor (FGFR), Phosphorylase kinase
(PHK), Proteirt Kinase B alpha (PKBa), and Wee1 kinase (Wee1). -

in an embodiment, the invention relates to a method for the treatment of a condition which
can be treated by the inhibition of protein kinases in a mammal, including a human, comprising
administering to a mammal in need thereof, a compound of the Formula 1, a pharmaceutically
acceptable salt, solvate, or prodrug thereof.

In another embodiment, said condition which can be treated by the inhibition of protein
kinases is selected from the group consisting of connective tissue disorders, inflammatory
disordgrs,_,immdhology/allergy disorders, infectious diseases, respiratory diseases, cardiovascular
diseases, eye diseases, metabolic diseases, central nervous system (CNS) disorders, liver/kidney
diseases, reproductive health disorders, gastric disorders, skin disorders and cancers.

Other aspects, advantages, and preferred features of the invention will become apparent
from the detailed description below.

, Detailed Description And Preferred Embodiments of The Invention
For purposes of the present invention, as disclosed and claimed herein, the following

terms and abbreviations are defined as follows:

Unless otherwise indicated, the term “wherever it occurs” refers to any occurrence of any
functional groups (such as R’, R? or any substituents thereof), including any occurrence of any
component of any functional groups referred to herein (e.g., the “(C4-Cg)alkyl component of (Cs-

Ce)alkyl-0-).
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Unless otherwise indicated, the term "(C4-Cg)alkyl" as well as the (C-Cg)alkyl compohent
of other terms referred to herein (e.g., the “(C4-Cg)alkyl component of (C4-Cs)alkyl-O-), may be
linear or branched (such as methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, secondary-butyl,
tertiary-butyl). '

Unless otherwise indicated, the term "(CZ-CB)alkenyl" means straight or branched
hydrocarbon radical, substituent, monety, or sub-moiety referred to herein having 2 to 8 carbon
atoms having at least one double bond including, but not limited to ethenyl, 1-propenyl, 2-propenyl
(ally!), iso-propenyl, 2-methyl-1-propenyl, 1 -butenyl, or 2-butenyl.

Unless otherwise indicated, the term "(C,-Cg)alkynyl’ is used herein to mean straight or
branched hydrocarbon radical, substituent, moiety, or sub-moiety referred to herein having 2 to 8
carbon atoms having one ftriple bond including, but not limited to, ethynyl (-C=C-H), propynyl
(-CH,-C=C-H or -CEC-CHy), or butynyl (-CH,-CH-C=C-H, or -CH,-C=C-CHj, or -CEC-CH.CH).

Unless otherwise indicated, the term “(Cs-Cio)cycloalkyl” refers to a non-aromatic,
saturated or partially saturated, monocyclic or fused, spiro or unfused bicyclic or tricyclic
hydrocarbon radical, substituent, moiety, or sub-moiety referred to herein containing a total of

from 3 to 10 carbon atoms, preferably 5-8 ring carbon atoms. Exemplary (Cs-Cso)cycloalkyls

include monocyclic rings having from 3-7, preferably 3-6, carbon atoms, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. lliustrative examples of (Cs-
C1o)cycloalkyl are derived from, but not limited to, the following:

10 aa 00 M
0w o O OO
LB

Unless otherwise mdlcated,' the term “(C-Cyo)heterocyclyl” refers to a non-aromatic,
saturated or partially saturated, monovalent, monocyclic or fused, spiro or unfused bicyclic or
tricyclic radical, substituent, moiety, or sub-moiety referred to herein containing a total of from 2 o
10 ring carbon atoms and 1 to 5 ring -heteroatoms selected from nitrogen, oxygen and sulfur.
llustrative examples of (C»-Cqp)heterocyclyl include azetidinyl, pyrrolidyl, piperidyl, piperazinyl,
morpholinyl, chromenyl, tetrahydro-2H-1,4-thiazinyl, tetrahyd rofuryl,‘ dihydrofuryl,
tetrahydropyranyl, dihydropyranyl, 1 ,3-dioxoianyl, 1,3-dioxanyl, 1,4-dioxanyl, 1,3-oxathiolanyl,
1,3-oxathianyl, 1,3-dithianyl, azabicyclo[3.2.1]octyl, azabicyclo[3.3.1]nonyl, azabicyloj4.3.0Jnonyl,

AN
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oxabicyclo[2.2.1]heptyl, 1,5,9-triazacyclododecyl, and the like. Additional illustrative examples of
(C2-Cap)heterocyclyl are derived from, but not limited to, the following:

20N 000
oM A0 (3O

5
’ O 2 E ]
.0
S
L&
H
O O
Y4
“SNH
and
unless otherwise indicated, the fbregoing (Cz-Cip)heterocyclyl can be
C-attached or N-attached where such is possible. For instance, piperidyl can be piperid-1-yl
(N-attached) or piperid-2-yl (C-attached).

10 Unless otherwise indicated, the term “(Ce-Cyo)ary!” refers to an aromatic, monovalent,
monocyclic or fused or unfused bicyclic or tricyclic radical, substituent, moiety, or sub-moiety
referred to herein-containing a total of from 6 to 10 ring carbon atoms. llustrative examples of
(CeCio)aryl are  derived from, but not limited to, the following:

15 Uniess otherwise indicated, the term “(Cs-Cio)heteroaryl” refers to an aromatic,

monovalent monocyclic, fused or unfused bicyclic or tricyclic radical, substituent, moiety, or sub-
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- moiety referred to herein containing a total of from 1 to 10 ring carbon atoms and 1 to 5 ring

heteroatoms selected from nitrogen, oxygen and sulfur. lllustrative examples of (Ci-
Cio)heteroaryl include, but not limited to, thienyl, pyrrolyl, imidazolyl, pyrazolyl, furyl, isothiazolyl,
furazanyl, isoxazolyl, thiazolyl, pyridyl, pyraziny!, pyrimidinyl, pyridazinyl, triazinyl, benzo[b]thienyl,
naphtho(2,3-bjthianthrenyl, isobenzofuranyl, chromenyl, xanthenyl, phenoxathienyi, indolizinyl,
isoindolyl, indolyl, indazolyl, purinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxyalinyl,
quihzolinyl, benzothiazolyl, benzimidazolyl, tetrahydroquinolinyl, cinnolinyl, pteridinyl, carbazoly,
beta-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl,
phenothiazinyl, and phenoxazinyl. Further examples of (C4-Cyp)heteroaryl are derived from, but

not limited to, the following:

YoQUuQ O oK.
efe e oY

’

Co. O QO Qg

uniess otherwise indicated, the foregoing (C4-Cyo)heteroaryl can
C-attached or N-attached where such is possible. For instance, pyridyl can be pyrid-1 -yl
(N-attached) or pyrid-3-yl (C-attached).
Unless otherwise indicated, the term "((C3-C1o)cyc|oalky|)((C1—Ca)alkyl)>N—" refers to a
radical, substituent, moiety, or sub-moiety referred to ﬁerein having the formula:
(Cs-Cm)cycloalkyl)\

(C1-Co)alkyl) . wherein the terms “(Cs-Cio)cycloalkyl” and “(C{-Cy)alkyl’ are as

defined above. .
Unless otherwise indicated, the term "((C¢-Cqo)aryl)((C+-Cs)alkyl)>N-" refers to a radical,

substituent, moiety, or sub-moiety referred to herein having the formula:
(Ce-CroJaryh)
CoCopalky)” : '
(C4-Cglalky ; wherein the terms “(Ce-Cro)aryl” and "(C+-Clalkyl” are as defined

above.
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Unless otherwise indicated, the term *(C,-Cqo)heteroaryl-NH-" refers to a radical,
substituent, moiety, or sub-moiety referred to herein having the formula:

(C,-Cw)heteroaryl)\ :
N

H ; wherein the term “(C4-Cyp)heteroaryl’ is as defined above and
wherein said (C4-Cqo)heteroaryl is bonded to the —~NH- via a ring (C1-Co)heteroaryl carbon atom.

Unless otherwise indicated, the term “(C.,-Cig)heterocyclyl-NH-“ refers to a radical,
substituent, moiety, or sub-moiety referred to herein having the formula:

\ (Cz-C1o)heterocycIyl)\N

H/ ; wherein the term “(C,-Cyo)heterocyclyl” is as defined above and
wherein said (C,-Cyo)heterocyclyl is bonded to the —-NH- via a ring (C,-Cqg)heterocyclyl carbon
atom. '

The term "a pharmaceutically acceptable salt’ refers to a salt that retains the biological
effectiveness of the free acids and bases of the specified compound and that is not biologically or
otherwise undesirable. A compound of the invention may possess a sufficiently acidic, a
sufficiently basic, or both functional groups, and accordingly react with any of a number of
inorganic or organic bases, and inorganic and organic acids, to form a pharmaceutically
acceptable salt. Exemplary pharmaceutically. acceptable salts include those salts prepared by
reaction of the compounds of the present invention with a mineral or organic acid or an inorganic
base, such as salts including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monochydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates, chiorides,
bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates, formates,
isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates, succinates, suberates,

~sebacates, fumarates, maleates, butyne-14-dicates, ~hexyne-1,6-dioates, benzoates,

chlorobenzoates, methylbenzoates, dinitrobenzoates, hydroxybenzoates, methoxybenzoates,
phthalates, sulfonates, Xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates,
citrates, lactates,  y-hydroxybutyrates, glycollates, tartrates, methane-sulfonates,
propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-sulfonates, and mandelates.

The term “prodrug”, as used herein, refers to a metabolic precursor of a compound of
thé Formula | (or a salt thereof) that is pharmaceutically acceptable. A prodrug may be inactive
when administered to a subject but is converted in vivo to an active compound of the Formula |.
The term "active metabolite”, as used herein, refers to a metabolic product of a compound of the
Formula | that is pharmaceutically acceptable and effective. Prodrugs and active metabolites of
compounds of the Formula | may be determined using techniques known in the art. Prodrugs and
éctive metabolites of a compound may be identified using routine techniques known in the art.
See, e.g., Bertolini et al,, J. Med. Chem., 40, 2011-2016 (1997); Shan, et al,, J. Pharm. Sci., 86
(7), 765-767; Bagshawe, Drug Dev. Res., 34, 220-230 (1995); Bodor, Advances in Drug Res., 13,
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224-331 (1984); Bundgaard, Design of Prodrugs (Elsevier Press 1985); and Larsen, Design and
Application of Prodrugs, Drug Design and Development (Krogsgaard-Larsen et al., eds,
Harwood Academic Publishers, 1991). '

The CHK-1 inhibitor of the present invention may be administered in combination with
other anti-neoplasm therapies including anti-neoplastic agents and radiation therapy.

The term "in combination with" means that the compound of Formula | may be
administered shortly before, shortly after, concurrently, or any combination of before, after, or
concurrently, with such other anti-neoplasm therapies. Thus, the compound and the anti-
neoplastic' agent may be administered simultaneously as either as a single composition or as two
separate compositions or sequentially as two separate compositions. Likewise, the compound
and radiation therapy may be administered simuitaneously, separately or sequentially. The
compound may be administered in combination with more than one anti-neoplasm therapy. In a
preferred embodiment, the compound may be administered from 2 weeks to 1 day before any
chemotherapy, or 2 weeks to 1 day before any radiation therapy. In another preferred
embodiment, the CHK-1 inhibitor may be administered during anti-neoplastic chemotherapies and
radiation therapies. If administered following such chemotherapy or radiation therapy, the CHK-1
inhibitor may be given within 1 to 14 days following the primary treatments. The CHK-1 inhibitor
may also be administered chronically or semi-chronically, over a period of from about 2 weeks to
about 5 years. One skilled in the art will recognize that the amount of CHK-1 inhibitor to be
administered in accordance with the present invention in combination with other antineoplastic
agents or therapies is that amount sufficient to enhance the anti-neoplasm effects of anti-
neoplastic agents or radiation therapies or that amount sufficient to induce apoptosis or cell death
along with the anti-neoplastic or radiation therapy and/or to maintain an antiangiogenic effect.
Such amount may vary, among other factors, depending upon the size and the type of neoplasia,
the concentration of the compound in the therapeutic formulation, the specific anti-neoplasm
agents used, the timing of the adminisiration of the CHK-1 inhibitors relative to the other
therapies, and the age, size and condition of the patient.

The term “protein kinases®, as used herein, refers to enzymes that catalyze the
phosphorylation of hydroxy groups on tyrosine, serine and threonine residues of proteins. The
consequences of this seemingly simple activity are staggering; cell growth, differentiation and
proliferation, i.e., virtually all aspects of cell life in one way or another depend on the protein
kinase activity. Furthermore, abnormal protein kinase activity has been related to a host of
disorders, ranging from relatively non-life threatening diseases such as psoriasis to extremely
virulent diseases such as glioblastoma (brain cancer). The protein kinases can be conveniently
broken down info two major classes, the protein tyrosine kinases (PTKs) and the serine-threonine
kinaées (STKs). In addition, a third class of dual speciﬁcfty kinases which can phosphorylate both
tyrosine and serine-threonine residues is known. Examples of protein kinases and their isoforms
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contemplated within this invention include, but are not limited to, Checkpoint kinase 1 (CHK-1),
Checkpoint kinase 2 (CHK-2), Cyclin dependent kinase 1 (CDK1), Serum and giucocorticoid
regulated kinase (SGK), Adenosine 5-monophosphate (AMP)-activated protein kinase (AMPK),
Lymphoid T cell tyrosine kinase (LCK), Mitogen activated protein kinase-2 (MAPK-2), Mitogen-
and stress-activated protein kinase 1 (MSK1), Protein Kinase B (PKB), Protein Kinase B aipha
(PKBa), Rho kinase (ROCK-ll), P70 S6 kinase (p70S6K), cAMP (adenosine 3'5' cyclic
monophosphate)-dependent protein kinase (PKA), Mitogen activated protein kinase-1 (MAPK-1),
Protein kinase C-related kinase 2 (PRK2), 3-Phosphoinositide dependent kinase 1 (PDK1), Fyn
kinase (FYN), Protein kinase C (PKC), Protein Kinase C Beta 2 (PKCBII), Protein Kinase C
Gamma (PKCy), Vascular endothelial growth factor receptor 2‘(VEGFR-2), Fibroblast growth
factor receptor (FGFR), Phosphorylase kinase (PHK), Wee1 kinase (Wee1), and Protein Kinase B
(PKB). ‘

Checkpoint kinase 2 (CHK-2) acts as a cell cycle checkpoint controller in response to
DNA damage. CHK-2 is a downstream effector of ATM which phosphorylates p53 protein and
affects cell cycle progreesion from G, to the S phase. CHK-2 activation also affects S phase
progression. In addition along with CHK-1, CHK-2 influences G,/M transition and plays a role in
apoptosis if the damage cannot be repaired. CHK-2 could play a role in sensitizing cancer cells to
DNA-damaging therapies. CHK-2 may also play a role as a tumor suppressor. Bartek, J. et. al.
(2001) Nature Reviews, Molecular Cell biclogy 2:877-886.

Cyclin dependent kinase 1 (CDK1) is also known as Cdc2 in yeast cells. The cell cycle
directs specific events that control growth and proliferation of cells. The cyclin B/Cdk1 complex
promotes entry into mitosis. Cyclin B1 overexpression has been found in 90% of colorectal
carcinomas Since the cell cycle is dysregulated in human cancers, modulation of CDK activity is a
pbssible therapy. Olomoucine, a CDK inhibitor, has been shown to inhibit cellular proiiferation in
human cancer cells. In lymphoma cells, olomoucine arrests the cell cycle in both the G, and G,
phaseé by inhibiting cyclin E/CDK2 and cyclin B/CDK1. Buolamwini, J.K. (2000) Current
Pharmaceutical Design €:379-392; Fan, S. et. al. (1999) Chemotherapy 45:437-445.

Serum and glucocorticoid regulated kinase (SGK) is rapidly and highly regulated by
corticosteroids in AS cells at the mRNA and protein levels. SGK is also induced by aldosterone in
the kidney of adrenalectomized rats. SGK is activated by 3'-phosphoinositide dependent kinase 1
(PDK1). SGK might play a critical role in aldosterone target cells and may be physiologically
important in the early response to aldosterone. Aldosterone receptor antagonists havé recently

~ shown great promise in clinical trials for patients with heart failure. The ability to mediate the

physiological responses to aldosterone may like-wise prove beneficial. See Leslie, N. R. et. al.
(2001) Chemical Reviews 101(8):2365-2380; Funder, J. W. (1999) Molecular and Cellular
Endocrinology 151(1-2):1-3; Verrey, F. et. al. (2000) Kidney International 57(4):1277-1282.
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Adencsine 5-monophosphate (AMP)-activated protein kinase (AMPK) isoform a2
(AMPK a2) is present in high concentrations in skeletal muscle, heart, and liver while the a1
isoform is widely distributed. AMPK, probably the. a2 isoform, phosphorylates acetyl-CoA
carboxylase P isoform- (ACCB)and inactivates it under conditions electrical stimulation or
exercise. In rat skeletal muscle, malonyl-CoA is regulated by ACCBis and invoived in the
regulatory mechanism of transferring long chain fatty acids into the mitochondria where they are
oxidized. AMPK could therefore be linked to obesity and/or insulin resistance, and modulation of
AMPK could be potentially beneficial in the treatment of these diseases. AMPK inhibits enzymes
involved in glycogen and cholesterol synthesis. It is a possible regulafory enzyme that in response
to adenosine S'-triphosphate (ATP) depletion, reduces further ATP consumption by initiating
cellular adjustments that are directed toward maintaining ATP levels. In addition, AMPK has been
linked to transcription , regulation of creatinine kinase, apoptosis, and glucose transport. See
Kemp, B. E. et. al. (1999) Trends in Biochemical Sciences 24(1).22-25; Friedman, J. (2002)
Nature 415(6869):268-269; Ruderman, N. B. et. al. (1999) American Journal of Physiology 276(1,
Pt. 1):E1-E18.

Lymphoid T cell tyrosine kinase (LCK) is a cytosolic non-receptor tyrosine kinase and a T-
lymphocyte member of the Src family. LCK has been implicated in early phase T-cell receptor
activation by antigens and plays a critical role in T-cell mediated immune responses. Upon
activation by autophosphorylation, LCK phosphorylates T-cell receptor £~chains which can then
recruit a second cytoplasmic protein-tyrosine kingse ZAP-70 to promote T-cell activation.
Inhibitors could be used for the treatment of rheumatoid arthritis, diseases related to immune
response and T-cell based leukemias and lymphomas. See Garcia-Echeverria, C. (2001) Current
Medicinal Chemistry 8(13):1689-1604; Majolini, M. B. et al. (1999) Leukemia & Lymphoma
35(3/4).245-254.

Mitogen- and stress-activated protein kinase 1 (MSK1) is activated on stimulation of the
Ras-mitogen activated protein kinase (MAPK) pathway and also by the p38 stress kinase
pathway. Both pathways are implicaied in tumorigenesis. Stimulation of the Ras-MAPK signal
transduction pathway by growth factors or phorbol esters results in phosphorylation of histone H3.
MSK1 has been shown to mediate epidermal growth factor (EGF) or TPA (12-O-
tetradecanoylphorbol-13-acetate, a phorbol ester) induced phosph‘orylation of H3. There is
evide.nce that persistent activation of Ras-MAPK pathway and MSK1 resulting in elevated
phosphorylated H3 levels may contribute to aberrant gene expression observed in oncogene-
transformed cells. Inhibition of MSK1 suppressed the induction of c-fos (proto-oncogene) and uPA
genes in parental and oncogene-transformed cells. Both c-fos and uPA are involved in tumor
invasion and metastasis. See Strelkov, |. et. al. (2002) Cancer Research 62(1):75-78; Zhong, S.
et. al. (2001) Journal of Biological Chemistty 276(35):33213-33219; Nomura, M. et. al. (2001)
Journal of Biological Chemistry 276(27);25558-25567.
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Rho kinase (ROCK-Il) is also known as ROKeo. By inhibiting ROCK-Il, one could
potentially influence Rho GTPases which act as molecular controls that regulate many essential
cellular processes, including actin dynamics, cell-cycle progression, and cell adhesion. The in vitro
and in vivo biological effects of Y-27632, a specific inhibitor of ROCK,' h.éve been described in the
literature and include lowering blood pressure in hypertensive rats, inhibition of Rho-induced
formation of stress fibers and focal adhesions, and inhibition of tumor growth. See Naru‘miya, S.
et. al(2000) Methods in Enzymology 325 (Regulators and Effectors of Small GTPases, Part D):
273-284 (and associated references listed therein); Bishop, et al. (2000) Biochem. J. 348: 241-
255.

P70 S6 kinase (pTOSBK) is found as two isoforms-one cytoplasmic and the other in the
nucleus. They are similar except for N-terminus, and both are called p70°® or S6K1. A second
functional homologue S6K2 was also identified. P70°* is a downstream target of the lipid kinase
phosphoinositide 3-OH kinase (PI(3)K). P70 is implicated in cell cycle control and neuronal cell
differentiation. P705% may also function in regulating cell motility which could influence tumor
metastases, the immune response, and fissue repair. Along with PKB/Akt, p7os‘SK is a crucial
effector in oncogenic protein-tyrosine kinase (PTK) signaling. P70%¢ may be a more potent kinase
for BAD than PKB/Akt (see above) in response to insulin growth factor 1 (IGF-1) stimulation.
P70 may therefore play an important antiapoptotic role. See Blume-Jensen, P. et. al. (2001)
Nature 411(6835).355-365; Accili, D. (2001) Journal of Clinical Investigation 108(11):15675-1576;
Hidalgo, M. et al. (2000) Oncogene 19(56):6680-6686; Berven, L. et. al. (2000) Immunology and
Cell Biology 78(4):447-451. .

cAMP (adenosine 3.5’ cyclic monophosphate)-dependent protein kinase (PKA) is
involved in a wide range of physiclogical responses following interaction with CAMP. cAMP is a

second messenger that regulates many different cellular activities such as gene transcription, cell

growth and differentiation, ion channel conductivity, and release of neurotransmitters. The
cAMP/PKA interaction acts as a major regulatory mechanism in mammals, and PKA has been
shown phosphorylate a myriad of physiological substrates. PKA has two major isoforms- PKAI
and PKAIl. PKAI inhibitors have shown enhancing effects when used in combination certain
cytotoxié cancer therapies. Antisense oligonucleotides targeting the PKAI subunit Rle have shown
enhanced anti-tumor effects when combined with Taxol. Glucagon activates PKA and PKA may
influence insulin response along with calmodulin-dependent protein kinase and protein kinase C.
PKA is involved in regulating cardiac L-type calcium channels, and modulation of the implicated
regulatory pathways may prove useful in the treatment of heart disease. In addition, dysfunctional
T-cells isolated from HIV patients have been resiored by the addition of PKAI antagonists. See
Skalhegg, B.S. et. al. (2000) Frontiers in Bioscience [Electronic Publication] 5:D678-D693:
Brandon, E. P. et. al. (1997) Current Opinion in Neurobiology 7(3):397-403; Nesher, R. et
al.(2002) Diabetes 51(Suppl. 1): S68-S73; Shabb, J. B. (2001) Chemical Reviews 101(8):2381-
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2411, Kamp, T.J. et. al. (2000) Circulation Research 87(12);1095-1102; Tortora, G. et.al. (2002)
Clinical Cancer Research 8:303-304; Tortora, G. et.al. (2000) Clinical Cancer Research 6:2506-
2512. o
' Mitogen activated protein kinase (MAPK) is also known as ERK. In tumorigenesis, ras
oncogenes transmit extracellular growth signals. The MAPK pathway is an important signaling
route between membrane-bound ras and the nucleus. A phosphorylation cascade involving three
key kinases is involved. They are Raf, MEK (MAP kinase kinase) and MAPK/ERK. Raf isoforms
phosphorylate and activate isoforms MEK1 and MEK2. MEK1 and 2 are dual specificity kinases
that in turn phosphorylate and activate the MAPK isoforms MAPK1/ERK1 and MAPK2/ERK2. In
fibroblasts, MAPK1/ERK1 and MAPK2/ERK2 are both strongly activated by growth factors and by
tumor-promoting phorbol esters. MAPK1/ERK1 and MAPK2/ERK2 are also involved with glucose
regulation, neurotransmitter regulation, and secetagogue regulation (in endocrine tissues). The
MAPK pathway has also been linked to the induction of cyclin D1 mRNA and thus linked to G1
phase of cell cycle. See Webb, C.P. et. al. (2000) Cancer Research 60(2), 342-349; Roovers, K.
et. al. (2000) BioEssays 22(9):818-826; Chen, Z. et. al. (2001) Chemical Reviews 101(8):2449-
2476, Lee, J. C. et. al. (2000) Immunopharmacology 47(2-3):185-201, Sebolt-Leopold J.S. (2000)
Oncogene 19:6594-6599; Cheng, F.Y. et al. (2001) Journal of Biological Chemistry
276(35):32552-32558; Cobb, M.H.et. al. (2000) Trends in Biochemical Sciences 25(1):7-9; Cobb,
M.H.et. al. (1995) Joumnal of Biclogical Chemistry 270(25):14843-14846; Deak, M. et. al. (1998)
EMBO Journal 17(15):4426-4441; Davis, J.D. (1993) Journal of Biological Chemistry
268(20):14553-14556.

cSrc (also known as p60 c-src) is cytosolic, non-receptor tyrosine kinase. c-Src is
involved in the transduction of mitogenic signals from a number of polypeptide growth factors
such as epidermal growth factor (EGF) and platelet-derived growth factor (PDGF). c-Src is over
expressed in mammary cancers, pancreatic cancers, neuroblastomas, and others. Mutant ¢-Src
has been identified in human colon cancer. c-Src phosphorylates a number of proteins that are
involved in regulating cross-talk between the extracellular matrix and the cytoplasmic actin
cytoskeleton. Modulation cSrc activity could have implications in diseases relating to cell
proliferation, differentiation and death. See Bjorge, J.D. et. al. (2000) Oncogene 19(49):5620-
5635; Halpern, M. S. et. al. (1996) Proc. Natl. Acad. Sci. U. S. A. 93(2), 824-7, Belsches, A.P. et.
al. (1997) Frontiers in Bioscience [Electronic Publication] 2:0501-D518; Zhan, X. et. al (2001)
Chemical Reviews 101:2477-2496; Haskell, M.D. et. al. (2001) Chemical Reviews 101 :2425-2440;

Protein kinase C-related kinase 2 (PRK2) is regulated by the G-protein Rho. PRK2 is
found in regions of large actin turnover. Endogenous PRK2 kinase activity increases with
keratinocyte differentiation and is associated with keratinocyte cell-cell adhesion and Fyn kinase
activation. See Gross, C., et. al. (2001) FEBS Letters 496(2,3):101-104; Calautti, E. et. al. (2002)
Journal of Cell Biology 156(1):137-148.
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3-Phosphoinositide dependent kinase 1 (PDK1) phosphorylates and activates members
of the AGC (cAMP-dependent, cGMP-dependent, and protein kinase C) kinase family that are
activated downstream of phosphoinositide 3-kinase (PI3K). PI3K becomes active through insulin
stimulation. PDK1 activates a number of protein kinases and therefore can be connected to the
regulation of a number of insulin specific events. PDK1 phosphorylation and activation of PKC¢ is
necessary for insulin-dependent GLUT4 translocation. lnsulin-iﬁduced GLUT4 translocation is
physiologically related to the actin-based cytoskeleton. Disturbances in actin filaments have been
linked to loss of insulin effect on glucose transport and decreased translocation of GLUT4. See
Wick, K. L. et. al. {2001) Current Drug Targets: Immune, Endocrine and Metabolic Disorders
1(3):209-221; Peterson, R. T. et. al. (1999) Current Biology 9(14):R521-R524; Toker, A. et al.
(2000) Cell 103(2):185-188; Leslie, N.R. (2001) Chem. Rev. 101: 2365-2380.

Fyn kinase (FYN) is a member of the Src family of tyrosine kinases. Fyn has been
implicated in positive control of keratinocyte cell-cell adhesion. Adhesion plays a crucial function in
establishment and maintenance of organized tissues. Fyn knockout and transgenic mice
established that Fyn participates in T cell receptor (TCR) signaling. Overexpression of the fyn(T)
transgene produces T cells with enhanced responsiveness to TCR signaling. Conversely,
expression of an inactive kinase form is inhibitory. Fyn may be an appropriate target for treatment
of autoimmune diseases. Fyn -/~ mice are hypersensitive to alcohol which suggests that Fyn might
be a target for the treatment of alcoholism. Alteration of Fyn levels may also aid in the treatment of
skin disorders. Fyn has been implicated in the regulation of programmed cell death, and Fyn-/-
mice exhibit reduced apoptosis. See also PRK2. See Calautti, E. et. al. (2002) Journal of Celf
Biology 156(1):137-148; Resh, M. D. (1998) Journal of Biochemistry & Cell Biology 30(1 1):1159-
1162, '

Vascular endothelial growth factor receptor 2 (VEGFR-2) is also known as FLK-1 and as
KDR (kinase insert domain receptor). Other VEGF receptor tyrosine kinases include VEGFR-
1(Fit-1) and VEGFR-3 (Flt-4). Angiogenesis or the development of new vasculature is central to
the process by which solid tumors grow. The degree of vasculaturization has been linked with
increased potential for metastasis. VEGFR-2, expressed only on endothelial cells, binds the
potent angiogenic growth factor VEGF and mediates the subsequent signal transduction.
Inhibition of VEGF-R2 activity has resulted in decreased angiogenesis and tumor growth in in vivo
models, and inhibitors of VEGFR-1 are currently in clinical trials for the treatment of cancer. See
Strawn et al.,(1996) Cancer Research 56:3540-3545';' Millauer et al.,(1996) Cancer Research
56:1615-1620; Sakamoto, K. M. (2001) /Drugs 4(9):1061-1067; Ellis, L. M. et.al. (2000) Oncologist
5(Suppl.“1):11-15; Mendel, D.B. et. al (2000) Anti-Cancer Drug Design 15:29-41; Kumar, C.C.
etal. (2001) Expert Opin. Emerging Drugs 6(2):303-315; Vajkoczy, P. et. al (1999) Neoplasia
1(1):31-41.
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Fibroblast growth factor receptor (FGFR) binds the angiogenic growth factors aFGF and
bFGF and mediates subsequent intracellular signal transduction. Growth factors such as bFGF
may play a critical role in inducing angiogenesis in solid tumors-that have reached a certain size.
FGFR is expressed in a number of different cell types throughout the body and may or may not
play important roles in normal physiological processes in adult humans. Systemic administration
of a small-molecule inhibitor of FGFR has been reported to block bFGF-induced angiogenesis in
mice. See Yoshiji et al., (1997) Cancer Research 57: 3924-3928; Mohammad et al., (1998) EMBO
Journal 17:5996-5904.

Phosphorylase kinase (PHK) activates glycogen phosphorylase. The primary
consequence of this activation is to release glucose 1-phosphate from glycogen. Conversion to
glycogen is the major means by which glucose is stored in mammals. Intraceliular glycogen stores
are used to maintain blood-glucose homeostasis during fasting and are a source of energy for
muscle _contraction. In Vivo, PHK is phosphorylated by cAMP-dependent protein kinase (PKA)
which increases the specific activity of PHK. Both Type 1 and 2 diabetics show reduced glycogen
levels in liver and muscle cells. Glycogen levels are tightly regulated by hormones and metabolic
signaling. Kinase inhibitors that could augment intracellular glycogen levels may prove beneficial
in the treatment of diabetes. See Brushia, R.J. et.al. (1999) Frontiers in Bioscience [Electronic
Publication] 4:D618-D641; Newgard, C.B. et. al. (2000) Diabetes 49:1967-1977; Venien-Bryan, C.
et. al. (2002) Structure 10:33-41; Graves, D. et. al. (1999) Pharmacol. Ther. 82:(2-3)143-155;
Kilimann, M.W. (1997) Protein Dysfunction and Human Genetic Disease Chapter 4:57-75.

Wee1 kinase (Wee1) along with Mik1 kinase has been shown to phosphorylate Cdc2.
Phosphorylation of Cdc2 has been shown to prevent mitotic entry. Wee1 may play an important
role the normal growth cycle of cells and may be implicated in cell-cycle checkpoint control. Rhind,
N. et. al. (2001) Molecular and Cellular Biology 21(5):1499-1508.

Protein Kinase B (PKB) is also known as Akt. There are three very similar isoforms known
as PKB o, B and y (or Akt 1, 2, and 3). Ultraviolet irradiation in the 290-320nM range has been
associated with the harmful effects of sunlight. This irradiation causes activation of PKB/Akt and
may be implicated in tumorigenesis. Over expressed PKB/Akt has been shown in ovarian,
prostate, breast & pancreatic cancers. PKB/Akt is also involved in cell cycle progression. PKB/Akt
promotes cell survival in a number of ways. It phosphorylates the proapoptotic protein, BAD, so
that it is unable to bind and inactivate the antiapoptotic protein Bcl-xl. PKB/Akt also serves to
inhibit apoptosis by inhibiting caspase 9 and forkhead transcription factor and by acfivating 1kB
kinase. See Barber, A.J. (2001) Journal of Biological Chemistry 276(35):32814-32821; Medema,
R.H. et al. (2000) Nature 404:782-787,; Muise-Helmericks, R.C. et. al (1998) Journal of Biological
Chemistry 273(45). 20864-29872; Nomura, M. et. al. (2001) Journal of Biological Chemistry
276(27): 2558-25567; Nicholson, K. M. et.al. (2002) Cellular Signaling 14(5): 381-395; Brazil,
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D.P. et. al. (2001) Trends in Biochemical Sciences 26(11): 657-664. Leslie, N.R. (2001) Chem
Rev 101: 2365-2380. '

Protein kinase C (PKC) classical isoforms are designated a,B1, B2 and y and all are Ca**
dependent. PKC isoforms are involved in signal transduction pathways linked to a number of
physiological responses including membrane transport, cellular differentiation and proliferation,
organization of cytoskeletal proteins and gene expression. Tumor. promoting phorbol esters
activate classical PKC isoforms and antisense oligonucleotides can block this activation. PKC
isoforms are often over expressed in various cancers. PKC inhibitors have been shown to reverse
p-glycoprotein-mediated multi-drug resistance and can increase intracellular concentrations of
other anti-cancer agents. In myocytes, PKC isoforms have been implicated in certain cardiac
pathologies. PKC—y is highly expressed in brain and spinal cord and is primarily localized in
dendrites and neuron cell bodies. PKC-B2 is involved in cell proliferation and overexpression
increases sensitivity to cancer. PKCB inhibitors are a potential new therapy for diabetic retinopathy
with clinical trials ongoing. See Magnelli, L. et. al. (1997) Journal of Cancer Research and Clinical
Oncology 123(7):365-369; Clerk, A. et. al (2001) Circulation Research 89(10): 847-849; Carter, C.
(2000) Cumrent Drug Targets1(2):163-183; Greenberg, S. et. al. (1998) Alcohol 16(2);167-175:;
Rosenzweig, T. et. al. (2002) Diabetes51(6):1921-1930; Deucher, A. et. al. (2002) Joumnal of
Biological Chemistry 277(19).17032-17040; Frank, R.N. (2002) American Journal of
Ophthalmology 133(5):693-698; Parekh, D. et. al. (2000) EMBO Joumnal 19(4):496-503; Newton,
A.C. (2001) Chem. Rev.101:2353-2364.

The term “treating” or “treated”, as used herein, refers to reversing, alleviating, inhibiting the
progress of, or preventing the disorder or condition to which such term applies, or one or more
symptoms of such disorder or condition. The term ‘treatment”, as used herein, refers to the act of
treating, as *freating” is defined immediately above.

“Connective tissue disorders” as used herein refers to disorders such as degenerative
cartilage loss following traumatic joint injury, osteoarthritis, osteoporosis, Paget's disease,
loosening of artificial joint implants, periodontal disease and gingivitis.

“Destruction of articular cartilage” as used herein refers to connective tissue disorders
resulﬁng in articular cartilage destruction, preferably joint injury, reactive arthritis, acute
pyrophosphate arthritis (pseudogout), psoriatic arthritis, or juvenile rheumatoid arthritis, more
preferably osteoarthritis. _

“Inflammatory disorders” as used herein refers to disorders such as rheumatoid arthritis,
ankylosing spondylitis, psoriatic arthritis, psoriasis, chondrocalcinosis, gout, inflammatory bowel
disease, ulcerative colitis, Crohn's disease, fibromyalgia, and cachexia.

“Immunology/ailergy disorders” as used herein refers to disorders such as organ
transplant toxicity, allergic reactions, allergic contact hypersensitivity, autoimmune disorders such
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as those disorders associated with granulomatous inflammation/tissue remodeling (such as
asthma), immunosuppression and sarcoid.

- Infectious diseases,” including those mediated by viruses, bacteria, fungi or
mycobacterial infection, as used herein refers to disorders such as septic arthritis, AIDS, fever;
Prion diseases, myasthenia gravis, Malaria, sepsis, hemodynamic shock and septic shock.

"Respiratory diseases” as used herein refers to disorders such as chronic obstructive
pulmonary disease (including emphysema), acute respiratory distress syndrome, asthma,
hyperoxic alveolar injury and idiopathic pulmonary fibrosis and other fibrotic lung diseases.

"Cardiovascular diseases” as used herein refers to disorders such as atherosclerosis
including atherosclerotic plague rupture; aortic aneurysm including abdominal aortic aneurysm
and brain aortic aneurysm; congestive heart failure; myocardial and cerebral infarction; stroke;
cerebral ischemia; coagulation and acute phase response; left ventricular dilation; post ischemic

reperfusion injury, angiofibromas; hemangiomas; and restenosis.

“Eye diseases” as used herein refers to disorders such as aberrant angiogenesis, ocular
angiogenesis, ocular inflammation, keratoconus, Sjogren’s syndrome, myopia, ocular tumors,
corneal graft rejection, corneal injury, neovascular glaucoma, corneal ulceration, corneal scarring,
macular degeneration (including "Age Related Macuiar Degeneration (ARMD) including both wet
and dry forms), proliferative vitreoretinopathy and retinopathy of prematurity.

"Metabolic diseases” as used herein refers to disorders such as diabetes (including non-
insulin dependent diabetes mellitus, diabetic retinopathy, insulin resistance, diabetic uiceration).

“Central Nervous System” (CNS) disorders as used herein refers to disorders such as
head trauma, spinal cord injury, Inflammatory diseases of the central nervous system, neuro-
degenerative disorders (acute and chronic), Alzheimer's disease, demyelinating diseases of the
nervous system, Huntington's disease, Parkinson's disease, peripheral neuropathy, pain, cerebral
amyloid angiopathy, nootropic or cognition enhancement, amyotrophic lateral sclerosis, multiple
sclerosis, migfaine, depression and anorexia.

“Liver/Kidney diseases” as used herein refers to disorders such as nephrotic syndromes
such as glomerulonephritis and glomerular disease of the kidney, proteinuria, cirrhosis of the liver
and interstitial nephritis.

“Reproductive Health disorders” as used herein refers to disorders such as
endometriosis, contraception (male/female), dysmenorrhea, dysfunctional uterine bleeding,
premature rupture of fetal membranes and abortifactant.

“Gastric disorders” as used herein refers to disorders such as colonic anastombsis and
gastric uicers.

"Skin disorders” as used herein refers to disorders such as skin aging, pressure sores,
psoriasis, eczema, dermatitis, radiation damage, tissue uiceration, decubital ulcers, epidermolysis
bullosa, abnormal wound healing (topical and oral formulations), burns and scleritis.
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“Cancers” as used herein refers to disorders such as solid tumor cancer including colon
cancer, breast cancer, lung cancer and prostrate cancer, tumor invasion,‘tumor' growth tumor
metastasis, cancers of the oral cavity and pharynx (lip, tongue, mouth, pharynx), ésophagus,
stomach, small intestine, large intestine, rectum, liver and biliary passages, pancreas, larynx,

5 lung, bone, connective tissue, skin, cervix uteri, corpus endometrium, ovary, testis, bladder,
kidney and other urinary tissues, eye brain and central nervous system, thyroid and other
endocrine gland, Hodgkin's disease, non-Hodgkin's lymphomas, multiple myeloma and
hematopoietic malignancies including leukemias and lymphomas including lymphocytic,
granulocytic and monocytic. ' _

10 The following reaction Schemes illustrate the preparation of the compounds of the
present invention. Unless otherwise indicated each of A, the group -Y-Z-, X, R', R, R®, and R* in
the reaction Schemes and thé discussion that follows are defined as above.
' SCHEME 1
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SCHEME 2
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SCHEME 3
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SCHEME 4
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SCHEME 6
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SCHEME 6
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Scheme 1 refers to the preparation of compounds of the formuia I. Referring to Scheme
1, a compound of formula |, wherein the group -Y-Z- has the formula -N=CH- and R? is other than
hydrogen, can be prepared by reacting a compoimd of the formula Il, wherein R? is other than
hydrogen and wherein Lv is a leaving group, with hydrazine in-a solvent. Suitable Lv leaving
groups include methoxy, ethoxy, or benzyloxy, preferably methoxy. Suitable solvents include
alcohols (such as ethanol), preferably methanol. The aforesaid reaction can be conducted at a
temperature of about 25 °C to about 90°C, preferably about 65°C. The aforesaid reaction can be
conducted for a time period of about 5 minutes to about 24 hours, preferably about 0.5 hour.

Compounds of formula H, wherein R? is other than hydrogen and wherein Lv is as
described above, can be prepared by reacting a compound of the formula lil, wherein R? is other
than hydrogen and wherein Lv is as described above, with a Vilsmeier-type formylating reagent in
a solvent. Suitable Vilsmeier-type formylating reagents include POC); and DMF or (CF3S0,),0
and DMF; preferably POCl; and DMF. Suitable solvents include chioroform, dioxane,
tetrahydrofuran, dimethylformamide, or methylene chloride; preferably methylene chioride. The
aforesaid reaction can be conducted at a temperature of about 0 °C to about 25 °C, preferably
about 0 °C during the reagent addition then allowing the reaction mixture to warm to 23 °C over
about 0.5 hour. The aforesaid reaction can be conducted for a time period of about 5 minutes to
about 24 hours, preferably about 0.5 hour.

Compounds of formula Ill, wherein R2 is other than hydrogen and wherein Lv is as
described above, can be prepared reacting a compound of formula IV, wherein Lv is as described
above, with a compound of formula: |

R%Lv! _
wherein Lv' is a leaving group, such as halo, preferably bromo or chloro, in the presence of a
suitable base in a polar solvent. Suitable bases include alkoxide bases (such as sodium
methoxide, sodium ethoxide, or potassium tert-butoxide); hydride bases (such as sodium
hydride); or carbonate bases (such as potassium carbonate or cesium carbonate); preferably
potassium carbonate. Suitable polar solvents include tetrahydrofuran, dimethylformamide,
dimethyl sulfoxide, or-alcohols (such as ethanol), preferably dimethylformamide. The aforesaid
reaction can be conducted at a temperature of about 0 °C to about 100 °C, preferably about 80
°C. The aforesaid reaction can be conducted for a time period of about 0.5 hour to about 72

. hours, preferably about 24 hours.

A compound of formula |, wherein the group -Y-Z- is -O-CH;- and wherein R? is other than
hydrogen, can be prepared by reacting a compound of formula V, wherein R? is other than
hydrogen, wherein Pg is a protecting group, and Lv is as described above, with a Pg deprotecting
agent. Suitable Pg includes phthaloyl, fert-butoxycarbonyl, benzyloxycarbonyl, or ethoxycarbonyl;
preferably phthaloyl. Suitable Pg deprotecting agents include hydrazine, trifluoroacetic acid,
hydrochloric acid, hydrogen chloride, hydrogen bromide in acetic acid, or hydrogen gas and Pd
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catalyst; preferably hydrazine. Acidic reactions can be neutralized after deprotection with a
suitable base including tertiary amines (such as triethylamine or diisopropylethylamine) or
carbonate bases (such as potassium carbonate), preferably triethylamine. Suitable solvents
include dimethylformamide, methylene chioride, chloroform, or aicohol, (such as methanol),
preferably methanol. The aforesaid reaction can be conducted at a temperature of about 20 °C to
about 130 °C, preferably about 65 °C. The aforesaid reaction can be conducted for a time period
of about 0.5 hours to about 48 hours, preferably about 2 hours.

A compound of formula V, wherein R is other than hydrogen, wherein Pg is a protecting
group, and Lv is as described above, can be prepared by reacting a compound of formula Vi,
wherein R? is other than hydrogen, LV is a leaving group and Lv is as described above, with a
compound of formula

Pg-N-OH

in the presence of a base in a solvent. Suitable Lv? leaving groups include halo, toluenesuifonyl,
methanesulfonyl, trifluoromethanesulfonyl, or Mitsunobu-type reaction adducts. Suitable
compounds of formula Pg-N-OH include N-hydroxyphthalimide, tert-butyl N-hydroxylcarbamate,
N-hydroxyurethane, or benzyl N-hydroxycarbamate. Suitable bases include sodium hydride, 1,8-
diazabicyclo[5.4.0Jundec-7-ene, pyridine, tertiary amines (such as disopropylethylamine or
triethylamine) or carbonate bases (such as sodium carbonate); preferably sodium carbonate.
Suitable solvents include dimethylformamide, dimethylsulfoxide, tetrahydrofuran, methylene
chioride, chloroform, or alcohol (such as methanol); preferably dimethyisulfoxide. The aforesaid
reaction can be conducted at a temperature of about ~25 °C to about 80 °C, preferably about 23
°C. The aforesaid reaction can be conducted for a time period of about 5 minutes to about 48
hours, preferably about 20 hours.

A'compound of fdrmula Vi, wherein R? is other than hydrogen and Lv? and Lv are as
described above, can be prepared by reacting a compound of formula Vi, wherein R? is other
than hydrogen and Lv is as described above, with an Lv? producing agent, in a solvent. Suitable
Ly? producing agents include (CeHs)sP and CCly; (CeHs)sP and PBry; para-CH3CgHsSO,Cl;
CH,S0,Cl; (CF3S0,),0; or Mitsunobu-type reagents (such as diethyl azodicarboxylate and
(CeHs)sP); preferably (CeHs)sP and CCly. Suitable solvents include methylene chioride, chioroform,
tetrahydrofuran, carbon tetrachloride, benzene, or toluene; preferably methylene chloride. The
aforesaid reaction can be conducted at a temperature of about —25 °C to about 80 °C, preferably
about 23 °C. The aforesaid reaction can be conducted for a time period of about 5 minutes to

about 24 hours, preferably about 20 hours.
A compound of formula Vi, wherein R? is other than hydrogen and Lv is as described

- above, can be prepared by reacting a compound of formula 1l, wherein R? is.other than hydrogen

and Lv is as described above, with a reducing agent in a solvent. Suitable reducing agents include
sodium borohydride, lithium borohydride, zinc borohydride, diborane, borane complexes,
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triacetoxyborohydride, sodium cyanoborohydride, or lithium cyanoborohydride; preferably sodium

~ borohydride. Suitable solvents include alcohol (such as methanol), tetrahydrofuran, a mixture of
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methanol and anhydrous HCI, or a mixture of methanol and acetic acid; preferably methanol. The
aforesaid reaction can be conducted at a temperature of about 0 °C to about 50 °C, preferably
about 23°C. The aforesaid reaction can be conducted for a time period of about 5 minutes to
about 24 hours, preferably about 15 minutes.

Scheme 2 refers to the preparation of compounds of the formula la, which is a cbmpound
of formula | wherein R? is hydrogen. Referring fo Scheme 2, a compound of formula la, wherein
the group -Y-Z- has the formula -N=CH-, can be prepared by reacting a compound of the formula
Viil, wherein Lv is a leaving group, as described above, with hydrazine in a solvent. The reaction
condition is as described above in the description for Scheme 1 for the preparation of a compound
of formula | from a compound of formula ! ’

Compounds of formula VIII, wherein Lv is as described above, can be prepared by
reacting a compound of the formula IV, wherein Lv is as described above, with a Vilsmeier
reagent in a solvent. The reaction condition is as described above in the description for Scheme 1
for the preparation of compounds of formula If from a compound of formula Iii.

A compound of formula la, wherein the group -Y-Z- is -O-CH,-, can be prepared by
reacting a compound of formula XIV, wherein Pg’ is a protecting group, with a sz deprotecting

~ agent in a solvent. Suitable Pg? protecting groups include fert-butoxycarbonyl, benzyloxycarbonyl',"

or 2-(trimethyisilyl)ethoxymethyi; preferably teri-butoxycarbony!. Suitable Pg2 deprotecting agents
include trifluoroacetic acid, hydrochloric acid, hydrogen chioride, hydrogen bromide in acetié acid,
hydrogen gas and Pd catalyst, or tetrabutylammonium fluoride; preferably trifluoroacetic acid.
Suitable solvents include methylene chloride, chioroform, dioxane, dimethylformamide, or alcohol
(such as methanol); preferably methylene chioride. The aforesaid reaction can be conducted at a
temperature of about 20 °C to about 80 °C, preferably about 23 °C. The aforesaid reaction can be
conducted for a time period of about 15 minutes to about 48 hours, preferably about 2 hours.

A compound of formula XIV, wherein Pg’ is as described above, can be prepared by
reacting a compound of formula XIill, wherein Pg is a protecting group as described in the
compound of formula V of Scheme 1, and Pg® and Lv are as described above, with a Pg
deprotecting agent. The reaction condition is as described above in the description for Scheme 1
for the preparation of a compound of formula | from a compound of formula V.

A compound of formula XIll, wherein Pg? Lv and Lv are as described above, can be
prepared by reacting a compound of formula XII, wherein Pg?, Lv and Lv* are as described above,
with a compound of formula '

Pg-N-OH
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wherein Pg is as described above, in the presence of a base in a solvent, The reaction condition
is as described above in the description for Scheme 1 for the preparation of a compound of
formula V from a compound of formula V1.

A compound of formula XIi, wherein Pg®, Lv? and Lv are as described above, can be
prepared by reacting a compound of formula XI, wherein Pg? and Lv are as described above, with
an Lv? producing agent, in a solvent. The reaction condition is as described above in the
deécription for Scheme 1 for the preparation of a compound of formula VI from a compound of
formula VII. 7 »

A compound of formula XI, wherein Pg? and Lv are as described above, can be prepared
by reacting a compound of formula IX, wherein Pg” and Lv are as described above, with a
reducing agent in a solvent. The reaction condition is as described above in the description for
Scheme 1 for the preparation of a compound of formula VII from a compound of formula 1.

A compound of formula IX, wherein Pg” and Lv are as described above, can be prepared
by reacting a compound of formula Vill, wherein Lv is as described above, with a Pg? protecting
agent in the presence of a suitable base in a solvent. Suitable sz protecting agents include
di-fert-butyl dicarbonate, benzyl chloroformate, or 2-(trimethylsilyl)ethoxymethyl chioride;
preferably di-tert-butyl dicarbonate. Suitable bases include hydride bases (such as sodium
hydride, lithium hydride, or potassium hydride);, preferably sodium hydride. Suitable solvents
include tetrahydrofuran or dimethylformamide; preferably tetrahydrofuran. The aforeséid reaction
can be conducted at a temperature of about 0 °C to about 60 °C, preferably about 23 °C. The
aforesaid reaction can be conducted for a time period of about 15 minutes to about 24 hours,
preferably about 1 hour.

Scheme 3 refers to the preparation of a compound of the formula Ib, which is a
compound of the formula | wherein A is =CR'-. Referring to Scheme 3, a compound of formula Ib,
can be prepared by reacting a compound of the formula lc, wherein halogen is selected from
bromo or iodo, with a coupling reagent of the formula:

R'-M _ ,
wherein M is a H or metal, in the presence of palladium and copper catalysts in a solvent. Suitable
metals include boron and tin, preferably boron. Suitable coupling reagents include Stille coupling
reagent (see Chamoin, S., Houldsworth, S., Snieckus, V. Tetrahedron Lett. 1998, 39, 4175-4178
incorporated herein by reference), Suzuki coupling reagent (see Littke, A.F., Chaoyang, D., Fu,
G.C. JAm. Chem. Soc. 2000, 122, 4020-4028 incorporated herein by reference), or Sonogashira
coupling reagent (see Sonogashira, K., Tohda, Y., Hagihara, N. Tetrahedron Lett. 1975, 16,
44467-4470 incorporated herein by reference);, preferably Suzuki coupling reagent or Stille
coupling reagent. Suitable palladium and copper catalysts include Pd(CeHs)sP)s, Pd(dba)s,
Pd(P(CeHs)s)Cl, and Cul. Suitable solvents include dimethylformamidé or tetrahydrofuran;
preferably dimethylformamide. The aforesaid reaction can be conducted at a temperature of about
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22 °C to about 110 °C, preferably about 90 °C. The aforesaid reaction can be conducted for a
time period of about 5 minutes to about 48 hours, preferably about 2 hours. '

Some compounds of the formula Ib, such as those wherein R' is a substituted alkyne (for
example methylaminopropynyl) may need additional steps requiring the use of a protecting group
(for example tert-butoxycarbonyl). These protection groups and their removal processes are well
known in the art and can be found in Greene and Wuts, “Protecting Groups in Organic Synthesis,”
(John Wiley & Sons, 2™ Ed). Furthermore, compounds of the Ib, such as those wherein R', R%or
R® is a substituted alkyl, alkynyl, aromatic or vinyl are subjected to additional standard chemical
transformations (for example catalytic hydrogenation, OsO/NMMO/NalO, oxidative cleavage,
mesylation/displacement, reductions and reductive amination). These processes are also well
known in the art and can be found in Larock, R.C., "Comprehensive Organic Transformations”

- (Wiley-VCH, 2™ Ed.).

A compound of formula Ib, wherein A is =CR'- and R'is —(C=0)-0-(C;-Cg)alkyl, can be
prepared by reacting a compound of the formula Ic, wherein halogen is selected from bromo or
iodo, with carbon monoxide in the presence of a palladium catalyst, a base, and a compound of
the formula H-O-(C4-Ce)alky! (depending on the -(C;-Cg)alkyl part of the desired R") in a solvent,
Suitable palladium catalysts include Pd(dppf)Cl,. Suitable bases include tertiary amine bases such
as triethylamine. Suitable compounds of the formula H-O-(C4-Cg)alkyl include methanol, ethanol,
or propanol.  Suitable solvents include dimethylformamide or tetrahydrofuran; preferably
dimethylformamide. The aforesaid reaction can be conducted at a temperature of about 22 °C to
about 110 °C, preferably about 85 °C. The aforesaid reaction can be conducted for a time period

~ of about 30 minutes to about 48 hours, preferably about 16 hours.

A compound of formuia Ib, whereini A is =CR'- and R' is ~(C=0)-NH-(C4-Cs)alkyl or
-(C=0)-NH-(C4-Cg)alkyl-OH or  -(C=0)- NH-(C1-Cs)aIkyI-N(CH3)2 or -(C=0)~1-(4-N-
methylpiperazine) can be prepared by reacting a compound of the formula Ic, wherein halogen is
selected from bromo or iodo, with carbon monoxide in the presence of a palladium catalyst, a
base, and a compound of the formula H,N-(Cs-Celalkyl or H,N-(Ci-Cg)alkyl-OH or H,N~(C;-
Ce)alkyl-N(CH,), or N-methylipiperazine (depending on the -(C4-Ce)alky! part of the desired R")in a
solvent. Suitable palladium catalysts include Pd(dppf)Cl. Suitable bases include tertiary amine
bases such as triethylamine. Suitable compounds of the formulas H,N-(C-Ce)alkyl or HZN-(C1-
Celalkyl-OH or HoN~(C4-Ce)alkyl-N(CHs), or N-methyipiperazine include 2-aminoethanol, N,N-
dimethylethylenediamine, methylamine  N-methylpiperazine  Suitable solvents  include
dimethylformamide or ioluene; preferably dimethylformamide. The aforesaid reaction can be
conducted at a temperature of about 22 °C to about 110 °C, preferably about 85 °C. The aforesaid
reaction can be conducted for a time period of about 30 minutes to about 48 hours, preferably

about 16 hours.
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A compound of‘fofrmula Ic, wherein halogen is bromo or iodo, can be prepared by
reacting a compound of formula Id with a suitable halogenating agent in a solvent. Suitable
halogenating agents include N-bromosuccinimide or N-iodosuccinimide;  preferably N-
bromosuccinimide. Suitable solvents include tetrahydrofuran or dimethylformamide, preferably
dimethylformamide. The aforesaid reaction can be conducted at a temperature of about 0 °C fo
about 75 °C, preferably about 22 °C. The aforesaid reaction can be conducted for a time period of
about 5 minutes to about 24 hours, preferably about 1 hour.

A compound of formula lc, wherein halogen is chloro, can be prepared by reacting a
compound of formula id with a suitable chlorinating agent in a solvent. Suitable chiorinating
agents include N-chlorosuccinimide Suitable solvents include tetrahydrofuran or
dimethylformamide; preferably dimethylformamide. The aforesaid reaction can be conducted at a
temperature of about 0 °C to about 75 °C, preferably about 45 °C. The aforesaid reaction can be
conducted for a time period of about 5 minutes to about 24 hours, preferably about 1 hour.

Scheme 4 refers to the preparation of a compound of the formula IVa, which is a
compound of formula IV of Scheme 1, wherein A is =CH-. Referring to Scheme 4, a compound of
formula IVa, wherein Lv is as described above, can be prepared by reacting a compound of
formula XV, wherein Lv is as described above and each of Lv® is a leaving group, with a suitable
acid in a polar protic solvent (see Coe, J.W., Vetelino, M.G., Bradlee, M.J. Tetrahedron Lett. 1996,
37, 6045-6047 incorporated herein by reference). Suitable Lv® leaving groups include methoxy or
ethoxy, preferably methoxy. Suitable acids include HCl, H,SO,, para toluenesulfonic acid,
camphorsulfonic acid, or Lewis acids; preferably HCI. Suitable polar protic solvents include
alcohols (such as methanol or ethanol), preferably methanol. The aforesaid reaction can be
conducted at a temperature pf about 0 °C to about 100 °C, preferably about 65 °C. The aforesaid
reaction can be conducted for a time period of about 5 minutes to about 24 hours, preferably
about 1 hour.

A compound of formula XV, wherein Lvand Lv® are as described above, can be prepared
by reacting @ compound of formula XVI, wherein Lv and Lv® are as described above, with a
reducing agent in a polar solvent. Suitable reducing agents include catalytic transfer reagents
such as hydrazine hydrate, ammonium formate, ammonium chloride, cyclohexene, or hydrogen
gas in the presence of catalysts [such as Pd on carbon (see Coe, J.W., Vetelino, M.G., Bradiee,
M.J. Tetrahedron Letf. 1996, 37, 6045-6047 incorporated herein by reference), Ru, Rh, Raney
nickel, or Pt]; HC! or acetic acid in the presence of In, Fe, Sn, or Zn; HCI/SnCl;SnCl,.2H,0;
Bu,SnH/AIBN; or Fes(CO)qz; preferably SnClz.2H,0 or hydrogen gas in the presence of Pd on
carbon or Raney nickel. Suitable polar solvents include alcohols (such as methanol or ethanol), ‘
preferably methanol. The aforesaid reaction can be conducted at a temperature of about 0 °C to

about 100 °C, preferably about 23 °C. Where hydrogen gas is used the reaction pressure can be
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1 to 4 atm, preferably 1 atm. The aforesaid reaction can be conducted for a time period of about
2 hours to about 48 hours, preferably about 24 hours.

A compound of formula XV, wherein Lvand Lv® are as described above, can be prepared
by reacting a compound of formula XVII, wherein Lv is as described above, with a suitable acid in
an anhydrous polar protic solvent of formula Lv*-H. Suitable acids include HCI, H,SO,, or para
toluenesulfonic acid, preferably HCI. Alternatively, HCI can beAgenerated in situ by using an HCI
generating agent such as TMS-Cl or acetyl chioride, preferably TMS-CI, in an anhydrous polar
protic solvent such as methanol. Suitable anhydrous polar protic solvents of formula Lv*-H include
anhydrous alcohols (such as methanol or ethanol), preferably anhydrous methanol. The aforesaid
reaction can be conducted at a temperature of about 23 °C to about 78 °C, preferably about 65
°C. The aforesaid reaction can be conducted for a time period of about 30 minutes to about 48
hours, preferably about 24 hours. ‘

A compound of formula XVIi, wherein Lv is as described above, can be prepared by
reacting 2 compound of formula XVIII, wherein Lv is as described above, with a compound of

HyC L
\N_]L_H
H C/

Lv®

formula

3
wherein each of Lv® is as described above, in a polar solvent. Suitable compounds of formula
(CHa3)2-N-CH-(LV®), inciude dimethylformamide-dimethylacetal. Suitable polar solvents include
dimethyiformamide, toluene, or alcoho! (such as ethénol), preferably dimethylformamide. The
aforesaid reaction can be conducted at a temperature of about 22 °C to about 150 °C, preferably

-about 110 °C. The aforesaid reaction can be conducted for a time period of about 15 minutes to

about 24 hours, preferably about 6 hours.

Compounds of formula (CHs)z-N-CH-(Lvs)Z are commercially available.

Compounds of the formula XVII, wherein Lv is as described above, are commercially
available or alternatively can be made by methods well known to those skilled in the art.

Scheme 5 refers to preparation of a-:compound of the formula IVb, which is a compound
of formula IV of Scheme 1, wherein A is =CR'-. Referring to Scheme 5, a compound of formula IVb
can be prepared by reacting a compound of the formula XIX, wherein Lv is as described above
and Lv* is a leaving group, with a suitable substituted alkyne of formula

M'-CzC-R'
wherein M' is H or metal (such as Sn or B), preferably H or Sn, in the presence of a metal catalyst
in a polar solvent. Suitable Lv* leaving groups include halo preferably bromo or iodo. Suitable
metal catalysts include palladium or copper catalysts (See Fagnola, M.C. et al. Tetrahedroh,
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Lett 1997, 38, 2307-2310 incorporated herein by reference). Suitabie polar soivents include
dimethylformamide, dioxane, dimethylsulfoxide, or mixtures thereof, preferably a mixture of
dimethylformamide and dioxane. The aforesaid reaction can be conducted at a temperature of
about 22 °C to about 120 °C, preferably about 90 °C. The aforesaid reaction can be conducted for
a time period of about § minutes to about 24 hours, preferably about 8 hours.

Compounds of formula M'-C=C-R' are commercially available or can be made by
methods well known to those skilled in the art. A

A compound of formula XIX, wherein Lv and Lv* are as described above, can be prepared
by reacting a compound of formula XX, wherein Lv and Lv* are as described above, with a
reducing agent in the presence of (CH3CO),0 in a polar solvent. Suitable reducing agents include
hydrogen gas in the presence of catalysts such as Pd/C (see Coe, J.W., Vetelino, M.G., Bradlee,
M.J. Tetrahedron Lefl. 1996, 37, 6045-6047 incorporated herein by reference), Rd, Raney nickel,
or Pt; acetic acid in the presence of In, Fe, or Zn; SnCli,; or Fe3(GO);z; preferably hydrogen gas in
the presence of Pd/C; or acetic acid in the presence of Fe. Suitable polar solvents include
dimethylfiormamide, methanol, ethanol, or acetic acid; preferably methanol or acetic acid. The
aforesaid reaction can be conducted at a temperature of about 20 °C to about 100 °C, preferably
about 22 °C. Where hydrogen gas is used the reaction pressure can be 1 to 4 atm, preferably 1
atm. The aforesaid redction can be conducted for a time period of about 2 hours to about 48
hours, preferably about 24 hours.

Compounds of the formuia XX are commercially available or can be made by methods
well known to those skilled in the art. “

Scheme 6 refers to preparation of a compound of the formula If, which is a compound of
formula | of Scheme 1, wherein the group -Y-Z- has the formula -N=CH-, A is =N-, and R? is other
than hydrogen. Referring to Scheme 6, a compound of formula If can be prepared by reacting a
compound of the formula le, which is a compound of formula | of Scheme 1, wherein the group
-Y-Z- has the formula -N=CH-, A is =N-, and R? is hydrogen, with a compound of formula

R%Lv'
wherein Lv' is a leaving group, such as halo, preferably bromo or chloro, in the presence of a

-suitable base in a polar solvent. The reaction condition is as described above in the description for

Scheme 1 for the preparation of compounds of formula Ill from a compound of formula IV.
Compounds of formula le can be prepared by reacting a compound of the formula Vilia,
which is a compound of formula VIlI of Scheme 2, wherein A is =N- and Lv is as described above,
with hydrazine in a solvent. The reaction condition is as described above in the description for
Scheme 1 for the preparation of a compound of formula | from a compound of formuia 1.
Compounds of formula Viiia can be prepéred by reacting a compound of the formula IVa,
which is a product of Scheme 4, with a nitrous acid .pfoducing agent in the presence of an acid in
a solvent. Suitable nitrous acid producing agents include NaNO,, KNO,, isoamy! nitrite, or tert-
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butyl nitrite; preferably NaNO,. Suitable acids include acetic acid or aqueous HCI; preferably
acetic acid. Suitable solvents include acetic acid, benzene, dimethylformamide, toluene, or
alcohols (such as methanol), preferably acetic acid. The aforesaid reaction can be conducted at a
temperature of about 0 °C to about 30 °C, preferably about 0 °C warming to 23 °C. The aforesaid
reaction can be conducted for a time period of about 5 rhinutes to about 24 hours, preferably
about 1 hour.

Within the invention it is understood that a compound of Formula | may exhibit the
phenomenon of tautomerism and that the formula drawings within this specification represent only
one of the possible tautomeric forms. It is to be understood that the invention encompasses any
tautomeric form which modulates and/or inhibits kinase activity and is not to be limited merely to
any one tautomeric form utilized within the formula drawings.

Some of the inventive compounds may exist as smgle stereousomers (i.e., essentially free
of other stereoisomers), racemates, and/or mixtures of enantlomers and/or diastereomers. - All
such single sterecisomers, racemates and mixtures thereof are intended to be within the scope of
the present invention. Preferably, the inventive compounds that are optically active are used in
optically pure form. 4 .

A As generally understood by those skilled in the art, an optically pure compound having
one chiral center (i.e., one asymmetric carbon atom) is one that consists essentially of one of the
two possible enantiomers (i.e., is enantiomerically pure), and an optically pure compound having
more than one chiral center is one that is both diastereomerically pure and enantiomerically pure.
Preferably, the compounds of the present invention are used in a form that is at least 90%
optically pure, that is, a form that contains at least 90% of a single isomer (80% enantiomeric

| excess (‘e.e.”) or diastereomeric excess (“d.e.”)), more preferably at least 95% (90% e.e. or d.e.),

even more preferably at least 97.6% (95% e.e. or d.e.), and most preferably at least 99% (98%
e.e.orde.).

Additionally, Formuia | is intended to cover solvated as well as unsolvated forms of the
identified structures. For example, Formula | include compounds of the indicated structure in both
hydrated and non-hydrated forms. Other examples of solvates include the structures in
combination with isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, or
ethanolamine. 4

If the inventive compound is a base, the desired pharmaceutically acceptable salt may be
prepared by any suitable method available in the art, for example, treatment of the free base with
an inorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric' acid, nitric acid,
pvhosphoric acid and the like, or with an organic acid, such as acetic acid, maleic acid, succinic
acid, mandelic acid, fumaric acid, malonic acid, pyrovic acid, oxalic acid, glycolic acid, salicylic
acid, a pyranosidy! acid, such as glucuronic acid or galacturonic acid, an alpha-hydroxy acid, such
as citric acid or tartaric acidﬂ, an amino acid, such as aspartic acid or giutamic acid, an aromatic
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acid, such as benzoic acid or cinnamic acid, a sulfonic acid, such as p-toluenesulfonic acid or
ethanesulfonic acid, or the like. ’

If the inventive compound is an acid, the desired pharmaceutically acceptable salt may be
prepared by any suitable method, for example, treatment of the free acid with an inorganic or
organic base, such as an amine (primary, secondary or tertiary), an alkali metal hydroxide or
alkaline earth metal hydroxide, or the like. Hiustrative examples of suitable salts include organic
salts derived from amino acids, such as glycine and arginine, ammonia, primary, secondary, and
tertiary amines, and cyclic amines, such as piperidine, morpholine and piperazine, and inorganic
salts derived from sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc,
aluminum and lithium.

In the case of agents that are solids, it is understood by those skilled in the art that the
inventive compounds and salts may exist in different crystal or polymorphic forms, all of which are
intended to be within the scope of the present invention and specified formulas.

The pharmaceutically acceptable salts of the compound of Formula | can also exist as
various solvates, such as with water, methanol, ethanol, dimethylformamide, ethyl acetate and the
like. Mixtures of such solvates can also be prepared. The source of such solvate can be from the
solvent of crystallization, inherent in the solvent of preparation or crystallization, or adventitious to
such solvent.

The compound of Formula | may be used in combination with conventional antineoplasm
therapies to treat mammals, especially humans, with neoplasia. The procedures for conventional
anti-neoplasm therapies, including chemotherapies using anti-neoplastic agents and therapeutic
radiation, are readily available, and routinely practiced in the art, e.g., see Harrison's PRINCIPLES
OF INTERNAL MEDICINE 11" edition, McGraw-Hill Book Company.

Neoplasia is characterized by abnormal growth of cells which often resuits in the invasion
of normal tissues, e. g., primary tumors or the spread to distant organs, e. g., metastasis. The
treatment of any neoplasia by conventional non-surgical anti-neoplasm therapies may be
enhanced by the present invention. Such neoplastic growth includes but not limited to primary
tumors, primary tumors that are incompletely removed by surgical techniques, primary tumors
which have been adequately treated but which are at high risk to develop a metastatic disease
subsequently, and an established metastatic disease.

Specifically, the CHK-1 inhibitor of Formula | above may enhance the anti-neoplasm
effects of an énti—necplastic agent. The wide variety of available anti-neoplastic agents are
contemplated for combination therapy in accordance with present invention. In a preferred
embodiment, anti-neoplastic agents that assert their cytotoxic effects by activating programmed
cell death or apoptosis may be used in combination with the described CHK-1 inhibitor. The anti-
neoplastic agents contemplated in accordance with the present invention include, but are not,
limited to alkylating agents, including busulfan, chlorambucil, cyclophosphamide, iphosphamide,
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melphalan, nitrogen mustard, streptozocin, thiotepa, - uracil nitrogen  mustard,
triethylenemelarmine, ' temozolomide, ‘ and
SARCnu; antibiotics and plant alkaloids including actinomycin-D, bleomycin, cryptophycins,
daunorubicin, doxorubicin, idarubicin, irinotecan, L-asparaginase, mitomycin-C, mitramyecin,
navelbine, paclitaxel, docetaxel, topotecan, vinblastine, vincristine, VM-26, and VP-16-213;
hormones and steroids including 5a-reductase inhibitor, aminoglutethimide, anastrozole,
bicalutamide, chlorotrianisene, DES, dromostanolone, estramustine, ethinyl estradiol, flutamide,
fluoxymesterone, goserelin, hydroxyprogesterone, letrozole, leuprolide, medroxyprogesterone’
acetate, megestrol acetate, methyl prednisolone, methyltestosterone, mitotane, nilutamide,
prednisolone, -
SERM3, tamoxifen, testolactone, testosterone, triamicnolone, and zoladex; synthetics including
al-trans  retinoic  acid, BCNU (carmustine)) CBDCA carboplatin  (paraplatin),
CCNU (Iorriustine)’, cis-diaminedichloroplatinum  (cisplatin), = dacarbazine, gliadel,
hexamethylmelamine, hydroxyurea, levamisole, mitoxantrone, o, p-DDD (lysodren, mitotane),
oxaliplatin,  porfimer  sodium,  procarbazine, GlesVec, antimetabolites  including
chlorodeoxyadenosine, cytosine arabinoside, 2-deoxycoformycin, fludarabine phosphate, 5-
fluorouracil, 5-FUDR, gemcitabine, camptothecin, 6-mercaptopurine, methotrexate, MTA, and
thioguanine; and biplogics including alpha interferon, BCG, G-CSF, GM-CSF, interleukin-2,
herceptin; and the like.

In a preferred embodiment of the invention, the anti-neoplastic agent is selected from the
group consisting of alkylating agents, antibiotics and plant alkaloids, hormones and steroids,
synthetic agents having anti-neoplastic activity, antimetabolites and biological molecules having
anti-neoplastic activity. ) ‘

In a preferred embodiment of the invention the antineoplastic agent is selected from the
group consisting of Ara-c, VP-16, cis-platin, adriamycin, 2-chloro-2-deoxyadenosine, 9-B-D-
arabinosyl-2-fluoroadenine, carboplatin, gemcitabine, camptothecin, péc!itaxel, BCNU, 5-
fluorouracil, irinotecan, and doxorubicin; more preferably gemcitabine.

All the neoplastic conditions treatable with such anti-neoplastic agents may be treated in
accordance with the present invention by using a combination of the compound of Formula | with
one or more anti-neoplastic agents. The anti-neoplastic agents assert their cytotoxicity or anti-
neoplasm effects in a variety of specific neoplastic conditions. For example, Ara-c is normally
used for treatment of childhood-null acute lymphoid leukemia (ALL), thymic ALL, B-cell ALL, acute
myeloid leukemia, acute granulocytic leukemia and its variants, nan-Hodgking lymphoma,
myelomonocytoid leukemia, acute megakaryocytoid leukemia and Burkitt's lymphoma, Adult-B-
ALL, acute myeloid leukemia, chronic lymphoid leukemia, chronic myeloid ieukemia, and T cell
leukemia. VP-16 is normally used for treatment of testicular carcinoma, small and large non-small
cell lung carcinoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, choriocarcinoma, Ewing's
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" sarcoma, and acute granulocytic leukemia. Cis-platin can be employed for treatment of testicular

carcinoma, germ cell tumors, ovarian carcinomas, prostate cancer, lung cancer, sarcomas,
cervical cancer, endometrial cancer, gastric cancer, breast cancer, and cancer of the head and
neck. 2-Chloro-2-deoxyadenosine and 9—1§-D-afabinosyI-ZQfIUOroadenine can be used to freat
chrohic lymphoid leukemia, lymphomas and hairy cell leukemia. Doxorubicin can be used to treat

. acute granulocytic leukemia and its variants, ALL, breast cancer, bladder cancer, ovarian cancer,

thyroid cancer, lung cancer, Hodgkin's lymphoma, non-Hodgkin's lymphoma, sarcomas, gastric
carcinoma, prostate cancer, endometrial cancer, Wilm's tumor and neuroblastoma.
Clinical effects of anti-neoplastic agents in all neoplastic conditions treatable with

- antineoplastic agents including the ones discussed above may be potentiated by use of a

combination therapy with the identified CHK-1 inhibitor in accordance with the present invention.

The CHK-1 inhibitor identified in the present invention may also enhange the
antineoplasm effects of radiation therapy. Usually, radiaﬁon can be used to treat the site of a solid
tumor directly or administered by brachytherapy implants. The various types of therapeutic
radiation which are contemplated for combination therapy in accordance with the present
invention may be those used in the treatment of cancer which include, but are not limited to X-
rays, gamma radiation, high energy electrons and High LET (Linear Energy Transfer) radiation
such as protons, neutrons, and alpha particles. The ionizing radiation may be employed by
techniques well known to those skilled in the art. For example, X-rays and gamma rays are
applied by external and/or interstitial means from linear accelerators or radioactive sources. High-
energy electrons may be produced by linear accelerators. High LET radiation is also applied from
radioactive sources implanted interstitially.

The specific dosage amount of a compound of the Formula |, 2 pharmaceutically
acceptable salt, solvate, or prodrug thereof being administered to obtain therapeutic or inhibitory
effects may be determined in a manner known in the art according to the particular circumstances
surrounding the case, including, e.g., the specific agent being administered, the route of
administration, the condition being treatéd, and the subject or host being treated. An exemplary
total daily dose of a compound of the Formula 1, which may be administered in single or multiple
doses, contains a dosage level of from about 0.01mg/kg body weight to about 50 mg/kg body
weight.

The compounds of the Formula | of the invention may be administered by any of a variety
of suitable routes, such as oraily, rectally, transdermally, subcutaneously, intravenously,
intramuscularly, or infranasally. The compounds of the Formula | are preferably formulated into
compositions suitable for the desired routes before being administered.

A pharmaceutical composition or preparation according to the invention comprises an
effective amount of a compound of the Formula 1, optionally one or more other active agents, and
a pharmaceutically acceptable carrier, such as a diluent or excipient for the agent; when the



10

15

20

25

30

35

013017

53

carrier serves as a diluent, it may be a solid, semi-solid, or-liquid material acting as a vehicle,
excipient, or medium for the active ingredient(s). Compositions according to the invention may be
made by admixing the active ingredient(s) with a carrier, or diluting it with a carrier, or enclosing or
encapsulating it within a carrier, which may be in the form of a capsule, sachet, paper conﬁiner,
or the like.. Exemplary ingredients, in addition to one or more compounds of the Formula ! and
any other active ingredients, include Avicel (microcrystalline cellulose), starch, lactose, calcium
sulfate dihydrate, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium stearate,
stearic acid, peanut oil, olive oil, glyceryl monostearate, Tween 80 (polysorbate 80), 1,3-
butanediol, cocoa butter, beeswax, polyethylene glycol, propylene glycol, sorbitan monostearate,
polysorbate 60, 2-octyldodecanol, benzyl alcohol, glycine, sorbic acid, potassium sorbate,
disodium hydrogen phosphate, sodium chloride, and water.

The compositions may be prepared in any of a variety of forms suitable for the desired
mode of administration. For example, pharmaceutical compositions may be prepared in the form
of tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emuisions, solutions,
syrups, aerosols (as solids or in liquid media), cintments (e.g., containing up to 10% by weight of a
compound of the Formula 1), sofi-gel and hard-gel capsules, suppositories, sterile injectable
solutions, sterile packaged powders, and the like.

Similarly, the carrier or diluent may include time-delay or time-release material known in
the art, such as glyceryl monostearate or glycery! distearate alone or with a wax, ethylcellulose
hydroxypropylmethyicellulose, methylmethacrylate and the like.

A variety of pharmaceutical forms can be employed. Thus, if a solid carrier is used, the
preparation can be tableted, placed in a hard gelatin capsule in powder or pellet form or in the
form of a troche or lozenge. The amount of solid carrier may vary, but generally will be from about
25 mg to about 1 g. If a liquid carrier is used, the preparation can be in the form of syrup,
emulsion, soft gelatin capsule, sterile injectable solution or suspension in an ampoule or vial or
non-aqueous liquid suspension.

To obtain a stable water-soluble dose form, a pharmaceutically accepfable salt of an
inventive agent is dissolved in an aqueous solution of an organic or inorganic acid, such as 0.3M
solution of succinic acid or citric acid. If a soluble salt.form is not available, the agent may be
dissolved in a suitable cosolvent or combinations of cosolvents. Examples of suitable cosolvents
include, but are not limited to, alcohol, propylene glycol, polyethylene glycol 300, polysorbate 80,
gylcerin and the like in concentrations ranging from 0-60% of the total volume. A compound of
Formula | may be dissolved in DMSO and diluted with water. The composition may also be in the
form of a solution of a salt form of the active ingredient in an appropriate aqueous vehicle such as
water or isotonic saline or dextrose solution.

V The compositions of the invention may be manufactured in manners generally known for
preparing pharmaceutical compositions, e.g., using conventional techniques such as mixing,
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dissolving, granulating, dragee-making, Ievigating; emulsifying, encapsulating, entrapping or
lyophilizing. Pharmaceutical compositions may be formulated in a conventional manner using one
or more physiologically acceptable carriers, which may. be selected from excipients and auxiliaries
that facilitate processing of the active compounds into preparations which can be used
pharmaceuticaily.

Proper formulation is dependent upon the route of administration chosen. For injection,
the agents of the invention may be formulated into agueous solutions, preferably in physiologically
compatible buffers such as Hanks's solution, Ringer's solution, or physiological saline buffer. For
transmucosal administration, penetrants appropriate to the barrier to be permeated are used in
the formulation. Such penetrants are generally known in the art.

For oral administration, the compounds can be formulated readily by combining the active
compounds with pharmaceutically acceptable carriers known in the art. Such carriers enable the
compounds of the invention to be formulated as tablets, pills, dragees, capsules, liquids, gels,
syrups, slurries, suspensions and the like, for oral ingestion by a patient to be treated.
Pharmaceutical preparations for oral use can be obtzined using a solid excipient in admixture with
the active ingredient (agent), optionally grinding the resulting mixture, and processing the mixture
of granules after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable
excipients include: fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; and
celluldse preparations, for example, maize starch, wheat starch, rice starch, potato starch, gelatin,
gum, hydroxypropylmethyl-cellulose, sodium carboxymethylcelluipse, methyl cellulose, or
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as crossfinked
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium aiginate. '

Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar
solutions may be used, which may optionally contain gum arabic, polyviny! pyrrolidone, Carbopol
gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents
or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for
identification or to characterize different combinations of active agents.

Pharmaceutical preparations which can be used orally include push-fit capsules made of
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or
sorbitol. The push-fit capsmes can contain the active ingredients in admixture with fillers such as
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate, and,
optionally, stabilizers. In soft capsules, the active agents may be dissolved or suspended in
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition,
stabilizers may be added. Al formulations for oral administration should be in dosages suitable
for such administration. For buccal administration, the compositions may take the form of tablets
or lozenges formulated in conventional manner.
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For administration intranasally or by inhalation, the compounds for use according to the
present invention are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifiuoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by
providing a vaive to deliver a metered amount. Capsules and cartridges of gelatin for use in an
inhaler or insufflator and the like may be formulated containing a powder mix of the compound
and a suitable powder base such as lactose or starch. ‘

The compounds may be formulated for parenteral administration by injection, e.g., by
bolus injection or continuous infusion. Formulations for injection may be presented in unit-dosage
form, e.g., in ampoules or in multi-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and may
contain formulatory agents such as suspending, stabilizing and/or dispersing agents.

Pharmaceutical formulations for parenteral administration include aqueous solutions of
the active compounds in water-soluble form. Additionally, suspensions of the active agents may
be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles
include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which increase
the solubility of the compounds to allow for the preparation of highly concentrated solutions.

For administration to the eye, the active agent is delivered in a pharmaceutically
acceptable ophthalmic vehicle such that the compound is maintained in contact with the ocular
surface for a sufficient time period to allow the compound to penetrate the corneal and internal
regions of the eye, including, for example, the anterior chamber, posterior chamber, vitreous body,
agueous humor, vitreous humor, comea, iris/ciliary, lens, choroid/retina and sclera. The
pharmaceutically acceptable ophthaimic vehicle may be an oiniment, vegetable oil, or an
encapsulating material. A compound of the invention may also be injected directly into the
vitreous and aqueous humor. _

Alternatively, the active ingredient may be in powder form for constitution with a suitable
vehicle, e.g., sterile pyrogen-free water, before use. The compounds may also be formulated in
rectal compositions such as suppositories orb retention enemas, e.g., containing conventional
suppository bases such as cocoa butter or other glycerides. '

The compounds may also be formuléted as a depot preparation. Such long-acting
formulations may be administered by implantation (for example, subcuténeously or
intramuscularly) or by intramuscular injection. Thus, for example, the compounds may be
formulated with suitable polymeric or hydrophobic materials (for example, as an emuision in an
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acceptable oil) or ion-exchange resins, or as sparingly soluble derivatives, for example, as a
sparingly soluble salt.

A pharmaceutical carrier for hydrophobic compounds is a cosolvent system comprising
benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and an aqueous phase.
The cosolvent system may be a VPD co-solvent system. VPD is a solution of 3% w/v benzyl
alcohol, 8% wi/v of the nonpolar surfactant polysorbate 80, and 65% w/v polyethylene glycol 300,
made up to volume in absolute ethanol. The VPD co-solvent system (VPD:5W) contains VPD
diluted 1:1 with a 5% dextrose in water solution. This co-solvent system dissolves hydrophobic
compounds well, and itself produces low toxicity upon systemic administration. Naturally, the
proportions of a co-solvent system may be varied considerably without destroying its solubility and
toxicity characteristics. Furthermore, the identity of the co-solvent components may be varied: for
example, other low-toxicity nonpolar surfactants may be used instead of polysorbate 80; the
fraction size of polyethylene glycol may be varied; other biocompatible polymers may replace
polyethylene glycol, e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides may be
substituted for dextrose.

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds may be
employed. Liposomes and emulsions are known examples of delivery vehicles or carriers fo‘r
hydrophobic drugs. Certain organic solvents such as dimethylisulfoxide also may be employed,
although usually at the cost of greater toxicity. Additionally, the compounds may be delivered
using a sustained-release system, such as semipermeable matrices of solid hydrophobic
polymers containing the therapeutic agent Various sustained-release materials have been
established and are known by those skilled in the art. Sustained-release capsules may,
depending on their chemical nature, release the compounds for a few weeks up to over 100 days.
Depending on the chemical nature and the biological stability of the therapeutic reagent, additional
strategies for protein stabilization may be empioyed. »

The pharmaceutical compositions also may comprise suitable solid- or gel-phase carriers
or excipients. Examples of such carriers or excipients include calcium carbonate, calcium
phosphate, sugars, starches, cellulose derivatives, gelatin, and polymers such as polyethylene
glycols. ‘

Some of the compounds of the invention may be provided as salts with pharmaceutically
compatible counter ions. Pharmaceutically compatible saits may be formed with many acids,
including hydrochioric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more
soluble in aqueous or other protonic solvents than are the corresponding free-base forms.

The compounds of the Formula I, a pharmaceutically acceptable salt, solvate, or
prodrug thereof are useful as anti-angiogenesis agents and as agents for modulating and/or
inhibiting the activity of protein kinases, thus providing treatments for cancer or other diseases
associated with ceilular proliferation mediated by protein kinases.
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Therapeutically effective amounts of the agents of the invention may be used to treat
diseases mediated by modulation or regulation of protein kinases. An “effective amount” is
intended to mean that amount of an agent’that, when administered to a marﬁmal in need of such
treatment, is sufficient to effect treatment for a disease mediated by the activity of one or more
kinases. Thus, e.g., a therapeutically effective amount of a compound of the Formula I, a
pharmaceutically acceptable salt, solvate, or prodrug thereof is a quantity sufficient to modulate,
regulate, or inhibit the activity of one or more kinases such that a disease condition which is
mediated by that activity is reduced or alleviated.

BIOCHEMICAL AND BIOLOGICAL EVALUATION
Enzyme Assays

CHK-1 Construct for Assay
As previously detailed in European Patent Application No. 1 096 014 A2 (filed October 31,

2000), the C-terminally His-tagged kinase domain of human CHK-1 (KH289), amino acid residues
1-289, can be expressed using the baculovirus/insect cell system. This construct has been shown
to possess catalytic activity approximately 10-fold greater than full length CHK-1. The Bac-to-Bac
system (Life Technologies) can be used to generate recombinant baculovirus for the expression
of KH289 as per instructions. Recombinant viruses can be confirmed by PCR for the presence of
CHK-1 cDNA insertion. Protein expression can be confirmed by SDS-PAGE or Western blot with
CHK-1 polyclonal antibodies. Sf9 insect cells (Invitrogen, Carisbad, CA, USA) can be used for
initial amplification of recombinant virus stock. High titer stocks of recombinant viruses can be
generated by 2 to 3 rounds of amplification using Sf21 insect cells. Hi-S insect cells (Invitrogen,

 Carisbad, CA, USA) can be used for protein produciibn. Both Sf9 and Hi-S cell lines can be

adapted to grow in insect medium containing 1% Fetal Bovine Serum (Life Technologies, Grand
island, NY, USA). The viral stock was stored at 10°C and used for large-scale protein production
within 2 months to avoid viral instability. For protein production, infected Hi-S cells can be
harvested by centrifugation and stored at —80“’0. From these cells, 6X-His tagged KH289
(identified by SDS-PAGE) can be obtained after purification and can be flash-frozen in liquid N,
and stored at -80°C. Maintaining salt concentration around 500 mM NaCl including 5% glycerol
was found to be crucial for preventing aggregation of CHK-1 proteins during purification and
storage.
CHK-1 Assay _

As previously detailed in European Patent Application No. 1 096 014 A2 (filed October 31,
2000), the enzymatic activity of a kinase can be measured by Iits ability fo catalyze the transfer of a
phosphate residue from a nucleoside triphosphate to an amino acid side chain in a selected
protein target. The conversion of ATP to ADP generally accompanies the catalytic reaction.
Herein, a synthetic substrate peptide, Syntide-2, having amino acid sequence
PLARTLSVAGLPGKK can be utilized. The production of ADP from ATP that accompanies
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phosphoryl transfer to the substrate can be coupled to oxidation of NADH using
phosphoenolpyruvate (PEP) through the actions of pyruvate kinase (PK) and lactic
dehydrogenase (LDH). The oxidation of NADH can be monitored by following the decrease of
absorbance at 340 nm (e340=6.22 cm-1 mM-1) using a HP8452 spectrophotometer. Typical
reaction solutions contained: 4 mM PEP, 0.15 mM NADH, 28 units of LDH/mL, 16 units of PK/mL,
3 mM DTT, 0. 125 mM Syntide-2, 0.15 mM ATP and 25 mM MgCl2 in 50 mM TRIS pH 7.5;-400
mM NaCl. Assays can be initiated with 10 nM of kinase domain of CHK-1, KH289. Ki values can
be determined by measuring initial enzyme activity in the presence of varying concentrations of
inhibitors. The data can be analyzed using Enzyme Kinetic and Kaleidagraph software.
' VEGF-R2 Construct for Assay
This construct determines the ability of a test compound to inhibit tyrosine kinase activity.
A construct (VEGF-R2A50) of the cytosolic domain of (human) vascular endothelial growth factor
receptor 2 (VEGF-R2) lacking the 50 central residues of the 68 residues of the kinase insert
domain can be expressed in a baculovirus/insect cell system. Of the 1356 residues of full-length
VEGF-R2, VEGF-R2A50 contains residues 806-939 and 990-1171, and also one point mutation
(E990V) within the kinase insert domain relative to wild-type VEGF-R2. Autophosphorylation of
the purified construct can be performed by incubation of the enzyme at a concentration of 4 uM in
the presence of 3 mM ATP and 40 mM MgCl; in 100 mM HEPES, pH 7.5, containing 5% glycerol
and 5 mM DTT, at 4 °C for 2 hours. After autophosphorylation, this construct has been shown to
possess catalytic activity essentially equivalent to the wild-type autophosphorylated kinase domain
construct. See Parast et al. (1998) Biochemistry 37:16788-16801.
VEGF-R2 Assay
Coupled Spectrophotometric (FLVK-P) Assay

The production of ADP from ATP that accompanies phosphoryl transfer can be coupled
to oxidation of NADH using phosphoenolpyruvate (PEP) and a system having pyruvate kinase
(PK) and lactic dehydrogenase (LDH). The oxidation of NADH can be monitored by following the
decrease of absorbahce at 340 nm (esp = 6.22 cm” mM") using a Beckman DU 650
spectrophotometer. Assay conditions for phosphorylated VEGF-R2A50 can be the following: 1
mM PEP; 250 uM NADH; 50 units of LDH/mL; 20 units of PK/mL; 5 mM DTT; 5.1 mM poly(E4Y4);
1 mM ATP; and 25 mM MgCl, in 200 mM HEPES, pH 7.5. Assay conditions for unphosphorylated
VEGF-R2A50 can be the following: 1 mM PEP; 250 uM NADH; 50 units of LDH/mL; 20 uniis of
PK/mL; 5 mM DTT; 20 mi poly(E,Y1); 3 mM ATP; and 60 mM MgCl, and 2 mM MnCl; in 200 mi
HEPES, pH 7.5. Assays can be initiated with 5 to 40 nM of enzyme. Enzyme percentage
inhibition values can be determined by measuring enzyme activity in the presence of 0.05pM test
compound. The data can be analyzed using Enzyme Kinetic and Kaleidagraph software.

EGFR
FGE-R1 Construct for Assay
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The intracellular kinase domain of (human) FGF-R1 can be expressed using the
baculovirus vector expression system starting from the endogenous methionine residue 456 to

glutamate 766, according to the residue numbering system of Mohammadi et al. (1996) Mol. Cell.
Biol.16:977-989. In addition, the construct also has the following 3 amino acid substitutions:

L457V, C488A, and C5848S.

FGE-R Assay
The spectrophotometric assay can be carried out as described above for VEGF-R2,

except for the following changes in concentration: FGF-R = 50 nM, ATP =2 mM, and poly(E4Y1)
= 15 mM. K; values can be determined by measuring enzyme activity in the presence of varying

concentrations of test compounds.

PHK
Phosphorylase Kinase Construct for Assay.

The fruncated catalytic subunit (gamma subunit) of phosphorylase kinase (amino acids 1-
298) can be expressed in E.coli and isolated from inclusion bodies. Phosphorylase kinase can
then be refolded and stored in glycerol at —20 °C.
’ Phosphorylase Kinase Assay.

In the assay, the purified catalytic subunit can be used to phosphorylate phosphorylase b
using radiolabled ATP. Briefly, 1.5 mg/ml of phosphorylase b can be incubated with 10 nM
phosphorylase kinase in 10 mM MgCl,, 50 mM Hepes pH 7.4, at 37 °C. The reaction can be
started with the addition of ATP to 100 uM and incubated for 15 min at 25 °C or 37 °C. The
reaction can be terminated and proteins can be precipitated by the addition of TCA to 10% final
concentration. The precipitated proteins can be isolated on a 96 well Millipore MADP NOB filter
plate. The filter plate can be extensively washed with 20% TCA, and dried. Scintilation fluid can
be then added to the plate and incorporated radiolabel can be counted on a Wallac microbeta
counter. The % inhibition of phosphory! transfer from ATP to phosphorylase b in the presence of
10 uM of compound can then be measured.

CHK-2 Assay

CHK-2 enzyme can be obtained from Upstate Group, Inc. and is an N-terminal, GST-
tagged and C-terminal His-tagged fusion protein corresponding io amino acids 5-543 of human
CHK-2 as confirmed by mass tryptic fingerprinting, expressed in E. coli; Mr~87kDa. The assay
condition for CHK-2 can be as described above for CHK-1, except that the enzyme CHK2
(0.059uM) can be utilized in place of KH289. Further, no NaCl can be added.

CDK-1 Assay

CDK-1/cyclin B, active complex can be obtained from Upstate Group, Inc. and is a C-
terminal, His-tagged CDK-1 and an N-terminal GST-tagged-cyclin B as confirmed by mass tryptic
fingerprinting and protein sequencing, produced individually in Sf21 cells and then complexed in
vifro. The assay condition for CDK-1 can be as described above for CHK-1, except that the
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enzyme complex CDK-1/cyclin B (0.2pM) can be utilized in place of KH289, and Histone-H1
(Upstate USA, Inc.) (0.059uM) can be utilized as a substrate in place of Syntide-2. Further, no
NaCl can be added. ‘ ‘
WEE-1 assay

Delfia ® Assay Protocol for WEE-1
WEE-1 enzyme can be obtained from Upstate Group, inc. and is an N-terminal, GST-

tagged fusion protein to full length rat WEE-1, expressed in E. coli; Mr~100kDa. This kinase
assay can be carried out on coated poly (Glu-Tyr) 4:1 (random copolymer) 96-well filter plates
(NoAb Diagnostics). The assay volume can be 100yl per well plus 2l DMSO (control) or 2pl of
compound in DMSO. Buffer A can be 10% glycerol, 20mM TRIS (pH7.5), 10mM MgCl,, 50mM
NaCl and 5mM DTT. The plates can be prepared by automation.

To an appropriate well can be added either 2ul of DMSO (control) or 2ul of compound in
DMSO. To the positive control wells can be added 30ui of 0.5M EDTA. To each well can be added
50ul ATP in Buffer A such that the ATP assay concentration can be 33uM. To start the reaction,
50u! Wee1 in Buffer A can be added to each well such that the Wee1 assay concentration can be
0.1ng/ul. The plate can be can be mixed by shaking and then allowed to remain at room
temperature for 30 minutes. To stop the reaction, the plate can be washed once with Delfia Wash
on an EL405 plate washer. To each well can be added 100u! of EuPY in Delfia® assay buffer
such that the EuPY assay concentratibn can be 0.0149 ng/ul. The plate can be allowed to sit for 1
hours or overnight. The plate can be washed once again with Delfia® Wash (EL405 plate
washer), and allowed to dry. To each well can be added 100p! of Delfia ® Enhancement solution
and the plate can be allowed to sit for 10 minutes. The plate can be read on Wallac's Victor
fluorescence reader (Europium Protocol). K; values can be determined by measuring enzyme
activity in the presence of vafying concentrations of test compounds..

SGK Assay
SGK (human) (Upstate Group, Inc., KINASEPROFILERTM) (5-10mU) can be incubated

with 8mM MOPS pH7.0, 0.2mM EDTA, 30uM Crosstide, 10mM MgAcetate and [y->°P-ATP]
(Specific activity appr_oXimately 500cpm/pmol, concentration as required) to form a final reaction
volume of 25ul. Compounds can be tested at 1uM. The reaction can be initiated by the addition of
Mg?* [y~ P-ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes at room
temperature, the reaction can be stopped by the addition of 5ul of a 3% phosphoric acid solution.
10pl of the reaction can then be spotted onto a P30 filtermat and washed three times for 5
minutes in 50mM phosphoric acid and once in methanol prior to drying and scintiliation counting.
Results represent an average of two experiments and enzymatic activity can be expressed as a
percentage of that in control incubations without test compounds.
AMPK Assay
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AMPK (rat) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated with
50mM Hepes pH7.4, 1mM DTT, 0.02% Brij35, 200uM AMP, 200uM AMARAASAAALARRR,
10mM MgAcetate and [y-**P-ATP] (Specific activity approximately 500cpm/pmol, concentration as
required) to form a final reaction volume of 251, Compounds can be tested at 1uM. The reaction
can be initiated by the addition of Mg®* [y-**P-ATP]. The ATP concentration can be 10uM. After
incubation for 40 minutes at room temperature, the reaction can be stopped by the addition of 5pi
of a 3% phosphoric acid solution. 10l of the reaction can then be spotted onto a P30 filtermat and
washed three times for 5 minutes in 75mM phosphoric acid and once in methanol prior to drying
and scintillation counting. Results represent an average of two experiments and enzymatic activity
can be expressed as a percentage of that in control incubations without test compound.

LCK Assay )
LCK (human) (Upstate Group, Inc., KINASEPROFILERTM) (5-10mU) can be incubated

with 50mM Tris pH7.5, 0.1mM EGTA, 0.1mM NaVanadate, 2500M KVEKIGEGTYGVVYK (cbc2
peptide), 10mM MgAcetate and [y®P-ATP] (Specific activity approximately 500cpmipmol,
concentration as required) to form a final reaction volume of 25ul. Compounds can be tested at
1puM. The reaction can be initiated by the addition of Mg?* [y**P-ATP]. The ATP concentration can
be 10uM. After incubation for 40 minutes at room temperature, the reaction can be stopped by the
addition of 5pl of a 3% phosphoric acid solution. 10ul of the reaction can then be spotted onto a
P30 filtermat and washed three times for 5 minutes in 75mM phosphoric acid and once in
methanol prior to drying and scintillation counting. Results represent an average of two
experiments and enzymatic activity can be expressed as a percentage of that in control
incubations without test compound.

MAPKZ2 Assay v
MAPK2 (mouse) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 25mM Tris pH 7.5, 0.02mM EGTA, 0.33mg/m! myelin basic protein, 10mM MgAcetate and [y-
®p_ATP] (Specific activity approximately 500cpm/pmol, concentration as required) to form a final
reaction volume of 25ul. Compounds can be tested at 1uM. The reaction can be initiated by the
addition of Mg® [y-"P-ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes
at room temperature, the reaction can be stopped by the addition of 5ul of a 3% phosphoric acid
solution. 10p of the réaction can then be spotted onto a P30 filtermat and washed three times for
5 minutes in 75mM phosphoric acid and once in methanol prior to drying and scintillation counting.
Results represent an average of two experiments and enzymatic activity can be expressed as a

percentage of that in control incubations without test compound.

MSK1 Assay
MSK1 (human) (Upstate: Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 8mM MOPS pH7.0, 0.2mM EDTA, 30pM Crosstidé, 10mM MgAcetate and ['y-saP-ATP]
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(Specific activity approximately 500cpm/pmol, concentration as required).to form a final reaction
volume of 25ul. Compounds can be tested at 1uM. The reaction can be initiated by the addition of
Mg? [y-*P-ATP]. The ATP concentration can be 10pM. After incubation for 40 minutes at room
temperatu;e, the reaction can be stopped by the addition of 5pl of a 3% phosphoric acid solution.
10l of the reaction can then be spotted onto a P30 filtermat and washed three times for 5
minutes in 50mM phosphoric acid and once in methanol prior to drying and scintillation counting.
Results represent an average of two experiments and enzymatic activity can be expressed as a
percentage of that in control incubations without test compound.

' PKBo Assay

PKBo (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated
with 8mM MOPS pH7.0, 0.2mM EDTA, 30uM Crosstide, 10mM MgAcetate and [7-33P-ATP1
(Specific activity approximately 500cpm/pmol, concentration as required) to form a final reaction
volume of 25pl. Compouhds can be tested at 1uM. The reaction can be initiated by the addition of
Mg®" [y-"P-ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes at room
temperature, the reaction can be stopped by the addition of 5ul of a 3% phosphoric acid solution.
10ul of the reaction can then be spotted onto a P30 filtermat and washed three times for 5
minutes in 50mM phosphoric acid and once in methanol prior to drying and scintillation counting.
Results represent an average of two experiments and enzymatic activity can be expressed as a
percentage of that in control incubations without test compound.

) | ROCKII Assay

ROCKI! (rat) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated
with 50mM Tris pH7.5, 0.1mM EGTA, 300M KEAKEKRQEQIAKRRRLSSLRASTSKSGGSQK,
10mM MgAcetate and [w-aaP-ATP] (Specific activity approximately 500cpm/pmol, concentration
as required) to form a final reaction volume of 25pl. Compounds can be tested at 1uM. The
reaction can be initiated by the addition of Mg?* [y-**P-ATP]. The ATP concentration can bé”1opM.
After incubation for 40 minutes at room temperature, the reaction can be stopped by the addition
of 5ul of a 3% phosphoric acid solution. 10p! of the reaction can then be spotted onto a P30
fittermat and washed three times for 5 minutes in 75mM phosphoric‘acid and once in methanol
prior to drying and scintillation counting. Results represent an average of two experiments and
enzymatic activity can be expressed as a percentage of that in control incubations without test

compound.

p70 SEK Assay
p70S6K (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 8mM MOPS pH7.0, 0.2mM EDTA, 100uM KKRNRTLTV, 10mM MgAcetate and [y-*P-ATP]
(Specific activity approximately 500cpm/pmol, concentration as required) to form a final reaction
volume of 25pl. Compounds can be tested at 1pM. The reaction can be initiated by the addition of
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mg** [y-°P-ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes at room
temperature, the reaction can be stopped by the addition of 5ul of a 3% phosphoric acid solution.
10ul of the reaction can then be spotted onto a P30 filtermat and washed three times for 5
minutes in 75mM phosphoric acid and once in methanol prior to drying and scintillation counting.
Results represent an average of two experiments and enzymatic activity can be expressed as a
percentage of that in control incubations without test compound. ‘

PKA Assay
PKA (bovine) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 8mM MOPS pH7.0, 0.2mM EDTA, 30pM LRRASLG (Kemptide), 10mM MgAcetate and [y-
3p_ATP] (Specific activity approximately 500cpm/pmol, concentration as required) to form a final
reaction volume of 25ul. Compounds can be tested at 1pM. The reaction can be initiated by the
addition of Mg?" [y-*P-ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes
at room temperature, the reaction can be stopped by the addition of 5ul of a 3% phosphotic acid
solution. 10pi of the reaction can then be spotted onto a P30 filtermat and washed three times for
5 minutes in 50mM phosphoric acid and once in methanol prior to drying and scintillation counting.
Results represent an average of two experiments and enzymatic activity can be expressed as a
percentage of that in control incubations without test compound.

MAPK1 Assa
MAPK1 (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 25mM Tris pH7.5, 0.02mM EGTA, 1mM synthetic peptide, 10mM MgAcetate and [y-“P-ATP]
(Specific activity approximately 500cpm/pmol, concentration as required) to form a final reaction
volume of 25ul. Compounds can be tested at 1uM. The reaction can be initiated by the addition of
Mg” [v-°P-ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes at room
temperature, the reaction can be stopped by the addition of 5ul of a 3% phosphoric acid solution.
10ui of the reaction can then be spotted onto a P30 fitermat and washed three times for 5
minutes in. 75mM phosphoric acid and once in methanol prior to drying and scintillation counting.
Results represent an average of two experiments and enzymatic activity can be expressed as a
percentage of that in control incubations without test compound.

¢SRC Assa
cSRC (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 8mM MOPS pH7.0, 0.2mM EDTA, 250uM KVEKIGEGTYGVVYK (CDC2 peptide), 10mM
MgAcetate and [y-**P-ATP] (Specific activity approximately 500cpm/pmol, concentration as
required) to form a final i'eaction volume of 25u. Compounds can be tested at 1uM. The reaction
can be initiated by the addition of Mg®" [y-**P-ATP]. The ATP concentration can be 10pM. After
incubation for 40 minutes at room temperature, the reaction can be stopped by the addition of 5pl
of a 3% phosphoric acid solution, 10! of the reaction can then be spotted onto a P30 filtermat and
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‘washed three times for 5 minutes in 75mM phosphoric acid and once in methanol prior to drying
and scintillation counting. Results represent an average of two experiments and enzymatic activity
can be expressed as a percentage of that in control incubations without test compound.

PRK2 Assay
PRK2 (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 50mM Tris pH7.5, 0.1mM EGTA, 0.1% B-mercaptoethanol, 30pM AKRRRLSSLRA, 10mM
MgAcetate and [y-*P-ATP] (Specific activity approximately 500cpm/pmol, concentration as
required) to form a final reaction volume of 25ul. Compounds can be tested at 1uM. The reaction
can be initiated by the addition of Mg®* [y-*P-ATP]. The ATP concentration can be 10pM. After

" incubation for 40 minutes at room temperature, the reaction can be stopped by the addition of 5ul

of a 3% phosphoric acid solution. 10p! of the reaction can then be spotted onto a P30 filtermat and
washed three times for 5 minutes in 75mM phosphoric acid and once in methanol prior to drying
and scintiliation counting. Results represent an average of two experiments and enzymatic activity
can be expressed as a percentage of that in control incubations without test compound.

: PDK1 Assay
PDK1 (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated

with 50mM Tris pH7.5, 100pM KTFCGTPEYLAPEVRREPRILSEEEQEMFRDFDYIADWC
(PDKtide), 0.1% B-mercaptoethanol, 10mM MgAcetate and [y-°P-ATP] (Specific activity
approximately 500cpm/pmol, concentration as required) to form a final reaction volume of 25ul.
Compounds can be tested at 1uM. The reaction can be initiated by the addition of Mg®* [y-°P-
ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes at room temperature,
the reaction can be stopped by the addition of 5ul of a 3% phosphoric acid solution. 10ul of the
reaction can then be spotted onto a P30 filtermat and washed three times for 5 minutes in 75mM
phosphoric acid and once in methanol prior to drying and scintillation codnting. Results represent

~ an average of two experiments and enzymatic activity can be expressed as a percentage of that |

in control incubations without test compound.

FYN Assay

FYN (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated
with 50mM Tris pH7.5, 0.1mM EGTA, 0.1mM NaVanadate, 250uM KVEKIOEGTYGVVYK (CDC2
peptide), 10mM MgAcetate and [7-33P-ATP] (Specific activity approximately 500cpm/pmol,
concentration as required) to form a final reaction volume of 25ul. Compounds can be tested at
1uM. The reaction can be initiated by the addition of Mg?* [y-*P-ATP]. The ATP concentration can
be 10pM. After incubation for 40 minutes at room temperature, the reaction can be stopped by the
addition of 5ul of a 3% phosphoric acid solution. 10yl of the reaction can then be spotted onto a
P30 fittermat and washed three times for 5 minutes in 756mM phosphoric acid and once in
methano!l prior to drying and scintiliation counting. Results represent an average of two
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experiments and enzymatic activity can be expressed as a percentage of that in control
incubations without test compound. ‘ ‘

PKCBHI (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated
with 20mM Hepes pH7.4, 0.03% Triton X-100, 0.1mM CaCl,, 0.1mg/ml phosphatidylserine,
10pg/mi diacyiglycerol, 0.1mg/m! histone H1, 10mM MgAcetate and [7-33P-ATP] (Specific activity
approximately 500cpm/pmol, concentration as required) to form a final reaction volume of 25l.
Compounds can be tested at 1uM. The reaction can be initiated by the addition of Mg?* [y->°P-
ATP]]. The ATP concentration can be 10uM. After incubation for 40 minutes at room temperature,
the reaction can be stopped by the addition of 5yl of a 3% phosphoric acid solution. 104l of the
reaction can then be spotted onto a P30 filtermat and washed three times for 5 minutes in 75mM
phosphoric acid and once in methanol prior to drying and scintillation counting. Results represent
an average of two experiments and enzymatic activityvcan be expressed as a percentage of that
in control incubations without test compound.

, PKCy Assay

PKCy (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated
with 20mM Hepes pH7.4, 0.03% Triton X-100, 0.1mM CaCl;, 0.1mg/ml phosphatidy!serine,
10pg/mi diacylglycerol, 0.1mg/m! histone H1, 10mM MgAcetate and [y-"P-ATP] (Specific activity
approximately 500cpm/pmol, concentration as required) to form a final reaction volume of 25pl.
Compounds can be tested at 1uM. The reaction can be initiated by the addition of Mg®'[y->p-
ATP]. The ATP concentration can be 10uM. After incubation for 40 minutes at room temperature,
the reaction can be stopped by the addition of 5yl of a 3% phosphoric acid solution. 10l of the
reaction can then be spotted onto a P30 filtermat and washed three times for 5 minutes in 75mM
phosphoric acid and once in methanol prior to drying and scintillation counting. Results represent
an average of two experiments and enzymatic activity can be expressed as a percentage of that
in control incubations without test compound.

Whole Cell Checkpoint Abrogation Assay

. Chk1 Mitotic Index ELISA Assay
To examine the in vitro effects of Chk1 inhibitory compounds, an ELISA assay can be

designed to monitor the abrogation of DNA damage-induced checkpoint control. The assay can
be based on the trapping and detection of mitotic celis following DNA damage-induced arrest.
Phosphoarylation of Histone H3 on serine 10 has been shown to correlate with mitosis and
therefore can be required for chromosome condensation, consequently a mitosis specific
phospho-epitope on Histone H3 can be used as a signal for checkpoint abrogation.

CA-46 (lymphoma) cells can be treated with a DNA damaging agent, such as
camptothecin (Sigma), at 50nM for 8 hours to induce DNA damage. The control compoun'd or
Chk1 inhibitor can be then added at increasing concentrations with Nocodazole (Sigma) at
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0.1pg/mi and;plates can be incubated for 16 hours. Control cells, where only Chk1 inhibitors can
be added, can be prepared as well to assure that the inhibitors alone have no effect on the cell

cycle. The cells can be then harvested, washed with PBS, and crude acid extraction can be

performed. Pellets can be resuspended in 80! of Acid Extraction Buffer (10mM Hepes pH 7.9,

"1.5mM MgCl,, 10mM KCI, 0.5mM DTT, 1.5mM PMSF, 0.4N sulfuric acid), vortexed briefly, and

incubated for 30 minutes on ice. Samples can be then centrifuged and 75pl of the supernatant
can be transferred to a 96 well flat-bottom plate (VWR 3596). Next 15ul Neutralizing Cocktail (#
of samples x (10u! 10N NaOH + 5ul 1M Tris Base) can be added to each well, and after mixing,
5ul of this can be transferred to another 96 well plate with 100pl 50mM Tris base (pH 9.6) in each
well. Sampies can be dried overnight. The wells can be then washed with 200u! ELISA wash
buffer (PBS with 20mM Tris pH 7.5, 0.05% Tween 20) 5 times and blocked with 200pl blocking
buffer (PBS with 20mM Tris pH 7.5, 0.05% Tween 20, 3.5% Dry milk, 1.5% BSA. pH to 7.5 after
preparation) for 1 hour at room temperature. Foliowing wash and block, anti-phospho Histone H3
antibodies (Upstate USA, Inc., rabbit polyclonal) can be added at 0.5ug/ml in block (100ul per
well) and incubated for 2 hours at room temperature. Wells can be washed again to remove
unbound primary antibody and 100p! alkaline phosphatase conjugated secondary antibodies at
0.3mg/ml (Pierce, goat anti-rabbit IgG (HOURS+L)) in block can be added for 1 hour at room
temp. Wells can be washed 5 times to remove unbound secondary antibody,r and washed again 3
times with PBS alone to remove detergents. Then 100p! alkaline phosphatase substrate (Pierce
1-Step pNPP) can be added to wells. Plates can be protected from light and incubéted at room
temp for 1 hour. The OD can be read on Molecular Devices Vmax Kinetic Microplate Reader at
405nm. The ratio of the OD (optical density) of a compound treated sample to the Nocodazole
only treated sample (about 100% mitotic or abrogation) can be expressed in a percentage, and
quantifies the percent abrogation of the checkpoint. The concentration at which a compound
causes 50% abrogation of the checkpoint can be called the ECsp. The raw OD values can be
graphed in Excel, and an ECs, value can be generated using Kaleidograph software. Strong signal
results from Nocodazole only treated cells, and equals 100% mitosis in this assay. Camptothecin
+ Nocodazole treated control samples have low signal, signifying no mitosis and therefore, no
checkpoint abrogation. When potent Chk1 inhibitors are added to Camptothecin treated cells with
Nocodazole, a high signal can be generated (generally in a dose dependent manner), due to the
checkpoint abrogation activity caused by the combination treatment.

The examples above illustrate compounds according to Formula | and assays that may
readily be performed to determine their activity levels against the various kinase complexes. It will
be apparent that such assays or other suitable assays known in the art may be used to select an
inhibitor having a desired level of activity against a selected target.
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The exemplary compounds described above may be formulated into pharmaceutical
compositions according to the following general examples.
Parenteral Composition

To prepare a parenteral pharmaceutical composition suitable for administration by
injection, 100 mg of a water-soluble salt of a ciompound of Formula | or If may be dissolved in
DMSO and then mixed with 10 mL of 0.9% sterile saline. The mixture may be incorporated into a
dosage unit form suitable for adfninistration by injection. ,

Oral Composition

To prepare a pharmaceutical composition for oral delivery, 100 mg of a compound of
Formula | or Il may be mixed with 750 mg of lactose. The mixture may be incorporated into an
oral dosage unit for, such as a hard gelatin capsule, which may be suitable for oral administration.

The starting materials used in the examples are commercially available and/or can be
prepared by techniques known in the art. Freebases and salts of prepared starting materials and
intermediates were used interchangeably and are indicated. Freebases were prepared by addition
of a tertiary base to the salt followed by silica gel chromatograpy of the resulting freebase if
necessary. Salts were prepared by adding an equivalent amount of the appropriate acid to the
freebase in a slurry or solution. ’ ' '

The preparation of specific preférred compounds of the invention is described in detail in
the following examples. The artisan will recognize that the chemical reactions described may be
readily adapted to prepare a number of other kinase inhibitors of the invention. For example, the
synthesis of non-exemplified compounds according to the invention may be successfully
performed by modifications apparent to those skilled in the art, e.g., by appropriately protecting
interfering groups, by changing to other suitable reagents known in the art, or by making routine
modifications of reaction conditions. Alternatively, other reactions disclosed herein or known in
the arf will be recognized as having applicability for preparing other compounds of the invention.

In the examples described below, unless otherwise indicated all temperatures are set
forth in degrees Celsius and all parts and percentages are by weight. Reagents were purchased
from commercial suppliers such as Aldrich Chemical Company or Lancaster Synthesis Ltd. and
were used without further purification unless otherwise indicated. Tetrahydrofuran (THF) distilled
from calcium hydride and N, N-dimethylformamide (DMF) were purchased from Aldrich in Sure
seal bottles and used as received. Al solvents were purified using standard methods readily
known to those skilled in the art, unless otherwise indicated.

The reactions set forth below were done generally under a positive pressure of argon or
with a drying tube, at ambient temperature (unless otherwise stated), in anhydrous solvents, and
the reaction flasks were fitted with rubber septa for the introduction of substrates and reagents via
syringe. Glassware was oven dried and/or heat dried. Analytical thin layer chromatography (TLC)
was performed on glass-backed silica gel 60 F 254 plates Analtech (0.25 mm) and eluted with the
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appropriate solvent ratios (v/v), and are denoted where appropriate. The reactions  were
assayed by TLC and terminated as judged by the consumption of starting material.

Visualization of the TLC plates was done with an iodine chamber, UV, p-anisaidehyde

spray reagent or phosphomolybdic acid reagent (Aldrich Chemical 20 wt% in ethanol), ninhydrin
reagent, and activated with heat. Work-ups were typically done by doubling the reaction volume
with the reaction solvent or extraction solvent and then washing with the indicated aqueous
solutions using 25% by volume of the extraction volume unless otherwise indicated. Product
solutions were dried over anhydrous Na,SO,4 or MgSO, prior to filtration and evaporation of the
solvents under reduced pressure on a rotary evaporator and noted as solvents removed in vacuo.
Flash column chromatography (Still et al., J. Org. Chem., 43, 2923 (1978)) was done using Baker
grade flash silica gel (47-61 pm) and a silica get: crude material ratio of about 20:1 to 50:1 unless
otherwise stated. Hydrogenation was done at the pressure indicated in the éxamples or at
atmospheric pressure.
'H-NMR spectra were recorded on a Bruker instrument operating at 300 M Hz, 400 M Hz or 500
M Hz and *C-NMR spectra were recorded operating at 75 M Hz. NMR spectra were obtained as
CDCl; solutions (reported in ppm), using chioroform as the reference standard (7.25 ppm and
77.00 ppm) or DMSO-D; (2.50 ppm and 38.51 ppm) or or CD;0D (3.4 ppm and 4.8 ppm and 49.3
ppm), or internal tetramethyisilane (0.00 ppm) when appropriate. Other NMR solvents were used
as needed. When peak multiplicities are reported, the following abbreviations are used: s
(singlet), d (doublet), t (triplet), m (muitiplet), br (broadened), dd (doublet of doublets), dt (doublet
of triplets). Coupling constants, when given, are reported in Hertz ( Hz).

The starting materials used in the examples are commercially available and/or can be
prepared by techniques known in the art. Freebases and salts of prepared starting materials and
intermediates were used interchangeably and are indicated. Freebases were prepared by addition
of a tertiary base to the salt followed by silica gel chromatograpy of the resulting freebase if
necessary. Salts were prepared by adding an equivalent amount of the appropriate acid to the
freebase in a slurry or solution.

The following. abbreviations may be used herein: EtpO (diethyl ether); DMF (N,N-
dimethylformamide); DMSO (dimethylsulfoxide); MeOH (methanol); EtOH (ethanol), EtOAc (ethyl
acetate); THF (tetrahydrofuran); Ac (acetyl); Me (methyl); Et (ethyl); and Ph (pheny!).

EXAMPLES:
Example 1: 7-Pyridin-3-yl-1,5-dihydro-[1,2]diazepinof4,5 6-cdlindol-6-one
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OO MeO._0 MeO.__O
N2,CO;, MeO NaNO,, H,0
HN 2200 MeOH N r e, B
87% 30% HBr (CH;COZH)
NO, NO, NO,

CuBr, 0-80.9C, 81%
1(a) 1(b)

' \ OCH, MeO.__O ‘ MeO o
1/ _%CHa , DMF Br \ POC!3. DMF Br&g
2. RalNi, Hp, DMF N CH,Cl,, 69%

H

H
o A
1, 46% 19 @
— OH '
P 7Y CoMe=o N 7 T VA
bH Na { NHzNH,.H,0, AcOH g
o - \
Pd(OAC), PhaP, EtzN N MeOH, reflux, 23% \
H
DWMF, 100 °C, 30% 10 H

Step 1. Preparation of 6-Amino-2-methyl-3-nitro-benzoic acid methy! ester 1(a)

5-Methyl-6-nitro-1H-benzod][1,3Joxazine-2,4-dione (8 g, 36.0 mmol,) prepared from 2-Amino-6-
methyl-benzoic acid (Aldrich) as described by Abood, N.A,, et al. (1997) Bicorganic & Med. Chem.
Lett. 7: 2105-2108 and sodium carbonate (3.82, 36.0 mmol) were stirred in methanol (180 mL, 0.1
M) at 0 °C for 0.5 hours and then at ambient temperature for 3 hours. Strongly acidic ion-
exchange resin (Dowex® 50 WX4-200) was added until neutral pH and the solution was filtered.
The solvent was removed under reduced pressure and silica gel chromatography (60:40
hexane/ethyl acetate) afforded Intermediate 1(a) (6.59 g) in 87% yield.

'H-NMR (ds-DMSO): § 7.88 (d, 1H, J = 9.1 Hz), 6.65 (d, 1H, J = 8.2 Hz), 6.55 (s, 2H), 3.86 (s, 3H),
2.38 (s, 3H).

LCMS: (M-H") 209.1 v

Step 2. Preparation of 6-Bromo-2-methyl-3-nitro-benzoic acid methyl ester 1(b)

Intermediate 1(a) (0.29 g, 1.38 mmol) was added to an ice-cold solution of HBr (30% in acetic
acid, 1.6 mL) and water (3.0 mL). Sodium nitrite (0.103 g, 1.5 mmol) in water (2.0 mL) was added
dropwise and the mixture stirred at 0 °C for 0.5 hours. Excess nitric acid was destroyed by the
addition of urea. The diazonium salt solution was added to a mixture of CuBr (0.6 g, 4.18 mmoal),
HBr (30% In acelic acid, 3.5 mL) and water (5.0 mL.) at 36 °C and the reaction mixture was heated
at 80 °C for 1.5 hours. The resulting precipitate was filtered and washed with water to afford
Intermediate 1(b) (0.307 g) in 81% yield.

TH-NMR (de-DMSQ): 8 7.99 (d, 1H, J = 8.8 Hz), 7.85 (d, 1H, J = 8.8 Hz), 3.94 (s, 3H), 2.39 (s, 3H).
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Step 3. Preparation of 5-Bromo-1H-indole-4-carboxylic acid methyl ester 1(c)
Intermediate 1(b) (2.6 g, 9.5 mmol) was dissolved in anhydrous N,N-dimethylformamide (0.5 M,
20 mL). N,N-Dimethylformamide dimethyl acetal (3.0 eq, 3.8 mL, 28.5 mmol) was added under an
argon atmosphere at ambient temperature with stirring. The mixture was heated at 130 °C for 5
hours and cooled to ambient temperature. N,N-Dimethylformamide and the unreacted N, N-
dimethylformamide dimethy! acetal was removed under reduced pressure (35 °C, c.a. 5 mm Hg).
Toluene (~50 mL) was added and the volatiles removed under vacuum. The crude enamine was
dissolved in N,N-dimethylformamide (0.2 M, 50 mL) followed by the addition of Ra/Ni (~300 mg).
The reaction mixture was stirred under hydrogen atmosphere for 7 hours, filtered over celite and
concentrated. Silica gel chromatography (80:20 hexane/ethyl acetate) afforded Intermediate 1(c)
(1.1 g) in 46% yield.
"H-NMR (ds-DMSO): § 11.54 (s, 1H), 7.51 (d, 1H, J = 1.8 Hz), 7.49 (dd, 1H, /= 8.5, 0.8 Hz), 7.33
(dd, 1H, J = 8.7 Hz), 6.50-6.47 (m, 1H), 3.92 (s, 3H).
LCMS: (M+H") 252.1 :

Step 4. Preparation of 5-Bromo-3-formyl-1H-indole-4-carboxylic acid methy! ester 1(d)

A premixed Vilsmeier reagent consisting of POCl; (0.53 mL, 5.7 mmol) in N,N-dimethylformamide
(1.2 mL, 15.6 mmol) was added dropwise at 0 °C, to Intermediate 1(c) (0.66 g, 2.6 mmol) in
anhydrous CH,Cl, (13 mL, 0.2 M) with vigorous stirring. The mixture was stirred for 0.5 hours at
ambient temperature, quenched with aqueous sodium acetate (2.0 M, 10 ml) and neutralized with
solid Na,COs. The mixture was partitioned between ethyl acetate (50 mL) and H,Q (10 mL). The
layers were separated and the aqueous layer was extracted With ethyl acetate (1 X 20 mL). The
organic layers were combined, washed with brine, dried over Na,SO,4 and concentrated to give
Intermediate 1(d) (0.51 g) in 69% yield.

'H-NMR (ds-DMSOQ): & 12.54 (s, 1H), 9.80 (s, 1H), 8.43 (s, 1H), 7.59-7.48 (m, 2H), 3.91 (s, 3H).
LCMS: (M+H") 306.0

Step 5. Preparation of 3-Formyl-5-pyridin-3-yl-1H-indole-4-carboxylic acid methyl ester 1(e)
A solution of Intermediate 1(d) (0.05 g, 0.18 mmol), 3-boronic acid pyridine (0.034 g, 0.27 mmol),
palladium (}l) acetate (0.004 g, 0.0018 mmol), triphenylphosphine (0.009 g, 0.035 mmeol) and
triethylamine (0.08 mL, 0.56 mmol) in N,N-dimethylformamide (0.7 mL, 0.25 M) was heated at
100 °C for 96 hours. The reaction mixture was cooled and filtered through celite, providing after
column chromatography Intermediate 1(e) (0.015 g) in 30% yield.

LCMS: (M+H") 281.1

Step 6. Preparation of Title Compound: 7-Pyridin-3-yl-1,5-dihydro-[1,2}diazepino[4,5,6-
cdlindol-6-one

A solution of Intermediate 1(e) (0.015 vg, 0.054 mmol), "hydrazine (0.008 mL, 0.135 mmol) and
acetic acid (0.020 mL, 2%) in anhydrous methanol (1.0 mL, 0,05 M) was heated at 80 °C for 24
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hours. The reaction mixture was cooled at ambient temperature and the title compound (0.0035

g) was obtained after a preparative HPLC purification in 23% vield.

"H-NMR (dg-DMSO): 5 12.03 (s, 1H), 9.97 (s, 1H), 8.69 (s, 1H), 8.65 (d, 1H, J = 4.6 Hz), 8.09 (d,
1H, J = 8.3 Hz), 7.77 (d, 1H, J = 2.7 Hz), 7.76-7.68 (m, 1H), 7.61 (d, 1H, J = 8.4 Hz), 7.54 (s, 1H),
7.01(d, 1H, J= 8.4 Hz).

LCMS: (M+H") 263.1

HO_ O MeO._ O \ /OCH,
HzS04, MeOH : 1./ 'bcua , DME
849 . s,
0N NO, reflux, 84% OuN NO, 2. PdIC, Hy, 55p.s.i
2a) i, 21%
MeO ) HN—N
o o) 3

1. POClz. DMF, CH,Clz

HoN n 2. NHzNH2.H20, AcOH HCILH;N
MeOH, reflux, 7%

TZ_ .

2(b)
Step 1. Preparation of 2-Methyl-3,5-dinitro-benzoic acid methyl ester 2(a)
Concentrated sulfuric acid (0.5 mL) was added slowly at ambient temperature with stirring to 2-
methyl-3,5-dinitro-benzoic acid (5.22 g, 23.06 mmol) in anhydrous methano!l (200 mL). After
refluxing overnight under an argon atmosphere, the reaction was determined to be about 50%
complete. Toluene (100 mL) was used to azeotrope the H,O generated from the reaction, and’
fresh anhydrous methanol (300 mL) and H,SO, (0.5 mL) were added and the mixture was again
refluxed overnight under an argon atmosphere at which point the volatile components were
reduced in vacuo. Ethyl acetate and 5% aqueous NaOH were added with stirring, and the product
was extracted into the ethyl acetate. The ethyl acetate was then washed twice each with 5%
équeous NaOH and saturated agueous NaHCOj3, once with brine and dried with Na,SO, to give
Intermediate 2(a) (4.65-g, 19.37 mmol) as a white solid in 84% yield.
Step 2. Preparation of 6-Amino-1H-indole-4-carboxylic acid methyl ester 2(b)
Using a modification of the procedure described by Coe, J.W., et. al. (1996) Tetrahedron Letters
37(34):6045-6048, Intermediate 2(a) (268 mg, 1.12 mmol) was dissolved in anhydrous N,N-
dimethylformamide (0.56 mL) and N,N—dimethylfofmamide dimethyl acetal (0.445 mL, 3.35 mmol)
was added under an Ar atmosphere with stirring. The mixture was heated at 120 °C overnight at
which point the unreacted N,N-dimethylformamide dimethyl acetal was removed under vacuum
(35-40 °C, ca. 5 mm Hg). To the resulting red enamine was added anhydrous N,N-
dimethylformamide (c.a. 10 mL) and 10% palladium on carbon (230 mg) and the mixture was

. hydrogenated at 55 p.s.i. for 5 hours. The Pd catalyst was filtered through diatomaceous earth
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and H,O was added to the filtrate. The agqueous component was then extracted multiple times
with ethyl acetate and the combined extracts were dried with Na,SO,, filtered, and the volatile
components were removed in vacuo to give the crude Intermediate 2(90 mg) as a brown glass.
Purification was carried out by eluting through a silica plug with 20% ethy! acetate and 20%
ethanol in hexane giving Intermediate 2(b) (45 mg, 0.24 hmol) as a brown solid in 21% yield.
Step 3. Preparation of Title Compound: 8-Amino-1,5-dihydro-[1,2]diazepino[4,5,6-cd]indol-

6-one (hydrochloric salt)

With ice bath cooling under argon, to Intermediate 2(b) (45 mg, 0.24 mmol) in anhydrous CH,Cl,
(0.3 mL) and N,N-dimethyiformamide (0.3 niL) was added dropwise a premixed Vilsmeier reagent
(0.1 mL) consisting of POCl; (0.47 mL) in N, N-dimethylformamide (0.77 mL). After removing the
ice bath, the mixture was stirred for 0.5 hours at Which point the reaction was again cooled in an
ice bath and an additional Vilsmeier reagent (0.1 mL) was added. Following removal of the ice
bath, the reaction was stirred 0.5 hours and then poured onto ice. Ethyl acetate was added
followed by aqueous saturated NaHCO.. The product was then extracted into ethyl acetate,
washed with brine, dried with Na,SO,, and filtered to give (by LCMS) di-N-formyiated 3-f6rmyl-1 H-
indole-4-carboxylic acid methyl ester (37 mg, 0.13 mmol) as a brown glass which was then
dissolved in anhydrous methanol (2.2 mL). Acetic acid (0.022, 0.384 mmol) and H,NNH,.H,O
(0.038 mL, 0.78 mmol) were added, and the mixture was refiuxed for 2 hours. Aiter removing the
volatile components in vacuo, the crude product was dissolved in H,O and filtered, the water was
lyophilized and the resulting yellow glass (36 mg) was chromatographed on silica gel eluting with
10% methanol in CH,Cl,. Fractions judged pure were pooled, and the product in methano! was
acidified with 1M HCI. The volatile components were removed in vacuo using acetonitrile to
azeotrope remaining water affording the titte compound (4 mg, 0.016 mmiol) as a brown solid in
7% yield. . |

"H NMR (ds-DMSO): § 11.99 (s, 1H), 10.40 (s, 1H), 7.70 (s, 1H), 7.55 (s, 1H), 7.52-7.41 (m, 2H).
HRMS (MALDI M+H") Caled for CoHsN4O: 201.0771. Found: 201.0776.
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Altenative Method for the Preparation of Intermediaté 2(b) hvdrochloride:

OCH
HO 0 \;_g : COoMe
1./ bCHy ., DMF, 110 % OMe 1. PdIC, Hy, EIOAC
- o0 Me ) >
0N No, 2 MesSiCl MeOH, 70°C O,N NO, 2. 4N HC! (Dioxane)
75% 2(0) MeOH, 92%
MeO
N
N
HoN N

- 2(b) hydrochloride

Step 4. Preparation of 2-(2,2-Dimethoxy-ethyl)-3,5-dinitro-benzoic acid methyl ester 2(c)
[Attn; 2-(2-Dimethylamino-vinyl)-3,5-dinitro-benzoic acid methyl ester generated during (first step
of Step 4) enamine formation could lead to explosive decomposition!]

2-Methyl-3,5-dinitro-benzoic acid (100 g, 0.442 mol) was dissolved in anhydrous N,N-
dimethylformamide (1 M, 400 mL). N,N-Dimethylformamide dimethyl acetal (188 mL, 1.33 mol)
was added under an argon atmosphere over 10 min at ambient temperature with stirring. The
mixture was heated at 110 °C for 5 hours behind a shield, and cooled at ambient temperature.
N,N-Dimethyiformamide and the unreacted N, N-dimethylformamide dimethy! acetal were removed
under reduced pressure (35 °C, c.a. 5 mm Hg). Toluene (~50 mL) was added and the volatiles
removed under vacuum. 2-(2-Dimethylamino-vinyl)-3,5-dinitro-benzoic acid methyl ester, isolated
as a dark red solid, was mixed with anhydrous methanol (880 mL) and chlorotrimethylsilane (140
mL, 1.10 mol) was added over 10 min. The solution was heated at reflux (oil bath 67-70 °C) under
argon for 20 hours, cooled to ambient temperature, and the volume of the mixture was reduced
under vaccuum to approximately 100 mL. The precipitated solid was collected by fiitration and
washed with cold methandl (100 mL). The dark brown solid was dried under vacuum, triturated
with acetone (100 mL), again collected by filtration and washed with diethyl ether (150 mL) to
afford Intermediate 2(c) (79 g). The mother liquor from the first precipitation and the various
triturations were combined and concentrated. Additional Intermediate 2(c) (21 g) was then
recrystallized from cyclohexane/ethyl acetate (9:1) providing a second batch. Again the resulting
mother liquor was reduced in vacuo and a third batch of Intermediate 2(c) (4 g) was recrystallized
from acetone/H,O (6:4). The combined yield for all three batches of Intermediate 2(c) (104 g) was
75%. ‘

Step 5. Preparation of 6-Amino-1H-indole-4-carboxylic acid methyl ester hydrochioride 2(b)
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intermediate 2(c) (20 g, 63.6 mmol) was dissolved in anhydrous ethyl acetate (350 mL) and 10%
paliadium on carbon (7.4 g, 6.36 mmol) was added under argon. The mixture was hydrogenated
at 1 atm until the reaction was judgéd compléte by LCMS. The Pd catalyst was removed by
fiitering through diatomaceous earth, and the filtrate was reduced in vacuo. The crude 3,5-
diamino-2-(2,2-dimethoxy-ethyl)-benzoic acid methyl ester was dissolved in anhydrous methanol
(40 mi), and 4.0 M HCI in dioxane (160 mk) was added. The mixture was stirred at ambient
temperature for one hour. The precipitated solid was collected by filtration and washed with
CH,Cl, and diethyl ether and dried under vacuum to'produce Intermediate 2(b) (hydrochloride)
(11.85 g) as a gray solid. The filtrate was concentrated and more intermediate 2(b) hydrochioride
(1.48 g) was precipitated. The combined yield for both batches of Intermediate 2(b) (13.33 g) was
92% | |
Example 3: N-(6-Ox0-5 6-dihydro-1H-[1,2]diazepinof4.5,6-cdjindol-8-yl)-acetamide

MeO._O MeO.__O OCH,
(CHacO)zo EiaN IbCHS DMF
N o, & DMA; o/CHgCIZ 2. PdIC, 1221 0/55 ps.i
() 3(3) o
MeO. MeO._ 0 L
& 2Zn (dust), CH3COoH & POCl,, DMF
50-65 °c 94% AcHN E CHoClp, 44%
3(b) 3()
MeO. HN-N
=0 0 A
NH,NH,.H,0, AcOH
\ 202512 . \
AcHN g MeOH, reflux, 51% AcHN n
3(d)

Step 1. Preparation of 5-Acetylamino-2-methyl-3-nitro-benzoic acid methyl ester 3(a)

To 5-amino-2-methyl-3-nitro-benzoic acid methyl ester (428 mg, 2.04 mmol), prepared as
described by Cannon et. al. (1984) J. Med. Chem. 27:386-389, in CH.Cl, (4 mL) was added
triethylamine (1.71 mi, 122 mmol), acetic anhydride (0.77 mlL, 814 mmol) and 4-

(dimethylamino)pyridine (30mg, 0.25 mmol) with stirring at ambient temperature. After stirring

overnight, LCMS indicated a mixture of mono and diacetylated products. Saturated agueous
NaHCO, was added, and the mixture was again allowed to stir overnight. Additional CH,Cl, was
added, and the layers were separated. The organic layer was reduced and ethyl acetate was
added. The organic layer was washed with saturated agueous NaHCO;, with H,0, with saturated
aqueous KHSOs, with brine, dried (Na,S0,), filtered and evaporated to an oil which was then re-

dissolved in a minimal amount of ethyl acetate. Hexane was added and the resulting precipitate
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was isolated as tan solids (469 mg) which were then purified on silica gel, eluting with 1:2 ethyl
acetate:hexane followed by 1:1 ethyl acetate:hexane, to afford Intermediate 3(a) (133 mg, 0.53
mmol) as a cream solid in 26% yield. (5-diacetylamino-2-methyl-3-nitro-benzoic acid methyl ester
(248 mg, 0.84 mmol) was also isolated.)
1H, NMR (ds-DMSO): & 10.46 (br s, 1H, exchanges), 8.34 (s, 1H), 8.14 (s, 1H), 3.89 (s, 3H), 2.43
(s, 3H), 2.08 (s, 3H).
LCMS: (M-H) 251.3.
Step 2. Preparation of 6-Acetylamino-1-hydroxy-1H-indole-4-carboxylic acid methyl ester
3(b) '
To Intermediate 3(a) (117 mg, 0.46 mmol) in anhydrous N,N-dimethylformamide (0.5 mL) was
added, under an Ar atmasphere with stirring, N,N-dimethylformamide dimethyl acetal (0.185 mL,
1.39 mmol). The mixture was heated at 120 °C for 5-8 hours at which point the unreacted N,N-
dimethylformamide dimethyl acetal was removed under vacuum (35-40 °C, c.a. 5 mm Hg). To the
resulting red enamine was added anhydrous N,N-dimethylformamide (c.a. 20 mL), ethyl acetate
(10 mL) and 10% palladium on carbon (150 mg). The mixture was hydrogenated at 55 p.s.i. for 4
hours at which point the N,N-dimethylformamide was removed in vacuo, methanol was added,
and the Pd catalyst was removed by filtration. Again the volatile components were removed in
vacuo. Following diethy! ether trituration, the triturate was e\;aporated to aﬁor& crude Intermediate
3(b) (70 mg, 0.28 mmol) as tan solids in 61% yield which were carried forward without further
purification.
LCMS: (M-H) 247.3.
Step 3. Preparation of 6-Acetylamino-1H-indole-4-carboxylic acid methyl ester 3(c)
To Intermediate 3(b) (39 mg, 0.16 mmol} in acetic acid (1 mL) was added zinc dust (206 mg, 3.15
mmol) with stirring. The mixture was heated at 50 °C for 0.5 hours and then 65 °C for 0.5 hours
during which time the mixture turns green. After cooling to room temperature methanol is added
and the mixture is filtered though diatomaceous earth rinsing several times with methanol.
Following evaporation the resulting tan solids are trituraied with methanol and thé volatile
components of the triturate are remove in vacuo to afford crude Intermediate 3(c) (35 mg, 0.15
mmol) as tan solids in 94% crude yield which were then carried on without further purification.
LCMS: (M-H) 231.2.
Step 4. Preparation of 6-Acetylamino-3-formyl-1H-indole-4-carboxylic acid methyl ester 3(d)
With ice bath cooling under argon, 0.2 mL of a premixed Vilsmeier reagent consisting of POCl;
(0.47 mL) in N,N-dimethylformamide (0.77 mL) was added in two equal portions to Intermediate
3(c) (35 mg, 0.15 mmol) in 1:1 CH.Cl: N,N-dimethylformamide (1 mL). After 0.5 hours' the
reaction was quenched with water and extracted with ethyl acetate. The aqueous layer was then
basified to about pH 8 with 5% aqueous NaOH and extracted again with ethyl acetate. The
combined ethyl acetate extracts were dried with Na,SO,, filtered and evaporafed to give
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Intermediate 3(d) (19 mg, 0.07 mmol) as yellow solids in 44% cr'ude yield which were then
carried on without further purification. |
LCMS: (M-H) 259.3.
Step 5. Preparation of Title Compound: N-(6-Oxo-5,6-dihydro-1H-{1 2]d|azep|no[4 5,6-
cdlindol-8-yl)-acetamide
To Intermediate 3(d) (19 mg, 0.07 mmol) in anhydrous methanol (2.0 mL) was added acetic acid
(0.006 mL, 0.1 mmol) and HNNHzH;O (11 mg, 0.22 mmol) and the mixture was refluxed for
about 1 hour after which the volatile components were removed in vacuo and the resultmg yellow

'glass was redissolved in methanol. Following recrystallization from methanol/diethyl ether, the title

compound (9 mg, 0.04 mmol) was obtained as a yellow powder in 51% yield.

'H NMR (de-DMSO): & 11.60 (br s, 1H, exchanges), 10.10 (s, 1H, exchanges), 9.90 (s, 1H,
exchanges), 8.00 (s, 1H), 7.45 (br s, 2H), 7.30 (s, 1H), 1.90 (s, 3H).

LCMS: (M+H*) 243.1, (M+Na") 265.1.

Example 4: 2,2,2-Trifluoro-N-(6-oxo-5.6-dihydro-1H-[1.2]diazepinol4.5 6-cd]_ndol-8—vl) acetam!de

HN--N
(o) A\
TG
F4C
3 l':ll H

With stirring, trifluoroacetic anhydride (0.032 mL, 0.23 mmol) was added dropwise to triethylamine
(0.088 mL, 0.63 mmol) and the title compound of Example 2 (freebase) (43 mg, 0.21 mmol) in
N,N-dimethylformamide (2 mL). After 2.5 hours, additional trifluoroacetic anhydride (0.032 ml,
0.23 mmol) was added o drive the reaction to completion at which point diethyl ether was added
to precipitate brown solids (25 mg), which were discarded. The triturate was reduced in volume
and subjected to preparative HPLC (MetaChem Metasil AQ C18 reverse-phase 10um, 120A,
250x21.2 mm column eluting with CH;CN/0.1%TFA in H,O at a flowrate of 20 mL/min using a
gradient of 5-85% CH3CN over 20 min) affording, after isolation, the title compound (3.7 mg, 0.01
mmol) as a brown solid in 6% yield.

'H NMR (ds-DMSO): 6 12.01 (s, 1H), 11.41 (s, 1H), 10.40 (s, 1H), 8.15 (s, 1H), 7.91 (s, 1H), 7.78
(s, 1H), 7.61 (s, 1H)

LCMS: (M-H) 295.2.

Example 5: 7-Amino-2-phenyl-1,5-dihydro-[1.2]diazepino|4.5,6-cdlindol-6-one
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MeO__O MeO__O MeO.___O
Br SnCly, H0 . B (CH3C0O3)20 o Br
MeOH, reflux, 98% CH,Cly, tt, 81%
NO; NHz NHAc
5(a) 5(b)
MeO.__.O MeO.__.O O
HNOs, HpS04 O:N Br BugSn—== < > OzN F
o QC' 89% NHAC Pd(PPh3)y, toluene ' O NHAG
0 0
5(0) 90 °c, 89% o 5@

Cul, TMG, DMF

’

" Dioxane, 90 °C, 86%

Pd/C, Hz, EtOAC H ’

N
MeOH, 95% O N O
M

1. POCIl3. DMF, CH,Cly

2. NHyNH2.H;0, AcOH

MeOH, reflux, 21%

Step 1. Preparation of 3-Amino-2-bromo-benzoic acid methyl ester 5(a)

2-Bromo-3-nitro-benzoic acid methy! ester (12.9 g, 49.5 mmol). (prepared from 2-amino-3-nitro-
benzoic acid as described by Webber E. S. et al., see patent application number WO 01/16136
A2) and SnCl, (42 g, 223 mmol) were refluxed in methanol (225 mL, 0.2 M) and H,0 (5.3 g, 243
mmol) for 2 hours. After cooling at ambient temperature, diatomaceous earth (20 g) and
dichloromethane (1 L) were added followed with 3N aqueous sodium hydroxide (150 mL) with
vigorous stirring. The mixture was filtered and the organic phase was washed with saturated
aqueous sodium chloride. The organic solution was dried over sodium sulfate, filtered and all
volatiles were removed under reduced pressure to afford Intermediate 5(a) (11.4 g) in 98% vyield.
"H-NMR (dg-DMSO): 5 7.12 (dd, 1H, J = 8.1, 7.5 Hz), 6.93 (dd, 1H, J = 8.1, 1.6 Hz), 6.80 (dd, 1H,
J=7.4, 1.6 Hz), 5.57 (s, 2H), 3.81 (s, 3H).

Step 2. Preparation of 3-Acetylamino-2-bromo-benzoic acid methyl ester 5¢b)
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Intermediate 5(a) (2.21 g, 9.6 mmol) and acetic anhydride (1.82 mL, 18.2 mmol) Were stirred in
CH,Cl, (100 mL, 0.1 M) at 22 °C for 24 hours. Volatiles were removed in vacua and silica gel
chromatography afforded Intermediate 5(b) (2.08 g) in 79% yield.

'H-NMR (ds-DMSO): & 9.58 (s, 1H), 7.70 (dd, 1H, J= 6.9, 2.7 Hz), 7.50-7.41 (m, 2H), 3.86 (s, 3H),
2.00 (s, 3H).

LCMS: (M+H") 272.0, 274.0

Step 3. Preparation of 3-Acetylamino-2-bromo-6-nitro-benzoic acid methyl ester 5(c)

Intermediate 5(b) (1.0 g, 3.7 mmol) was nitrated in a manner analogous to step 1 of Example 2.
intermediate 5(c) (1.0 g, 89%) was obtained after silica gel chromatography.

"H-NMR (ds-DMSO): & 9.83 (s, 1H), 8.3 (d, 1H, J =9.0 Hz), 8.15 (d, 1H, J = 9.0 Hz), 3.93 (s, 3H),
2.20 (s, 3H).

LCMS: (M+H*) 315.0, 317.0

Step 4. Preparation of 3-Acetylamino-6-nitro-2-phenylethynyl-benzoic acid methyl ester
5(d)

Intermediate 5(c) (0.85 g, 2.7 mmol) was acetylated in a manner analogous to step 3 of Example
6 to afford Intermediate 5(d) (0.4 g, 44%) after silica gel chromatography.

'H-NMR (de-DMSO0): § 9.93 (s, 1H), 8.32-3.25. (m, 2H), 7.65-7.59 (m, 2H), 7.53-7.47 (m, 3H), 3.97 -
(s, 3H), 2.25 (s, 3H). '

LCMS: (M-H") 337.1

Step 5. Preparation of 5-Nitro-2-phenyl-1 H-indole-4-carboxylic acid methyl ester 5(e)
Intermediate 5(d) (0.096 g, 0.28 mmol), copper iodide (0.076 g, 0.4 mmol), N,N,N,N-
tetramethylguanidine (0.36 mL, 2.8 mmol) were stirred in a mixture of dimethylformamide/dioxane
(1:4,2 mL, 0.15 M) at 90 °G for 2 hours. The reaction mixture was cooled to ambient temperature
and poured into ethyl acetate (30 mL). The organic layer was washed subsequently with a
saturated ammonium chloride solution (3 X 5 mL), HO (2 X 5 mL), saturated aqueous sodium
chioride solution (2 X 5 mL), dried over sodium sulfate, filtered and volatiles removed in vacuo.
Silica gel chromatography afforded Intermediate 5(e) (0.073 g) in 86% yield.

H-NMR (ds-DMS0): § 12.50 (s, 1H), 7.98-7.88 (m, 3H), 7.69-7.40 (m, 4H), 7.13 (broad s, 1H), .
3.97 (s, 3H).

LCMS: (M-H") 295.1

Step 6. Preparation of 5-Amino-2-phenyl-1H-indole-4-carboxylic acid methyl ester 5(f)

In an analogous manner to that of the preparation of Example 2 (step 5), Intermediate 5(e) (0.072
g, 0.24 mmol) was hydrogenated to afford Intermediate 5(f) {0.06 g, 95%).

'H-NMR (ds-DMSO): 5 11.68 (s, 1H), 7.86 (d, 2H, J = 7.4 Hz), 7.52-7.43 (m, 3H), 7.31(dd, 1H, J=
7.4,7.2 Hz), 7.20 (s, 1H), 6.83 (d, 1H, J= 8.5 Hz), 3.94 (s, 3H).

LCMS: (M+H") 235.1
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Step 7. Preparation of Title Compound: 7-Amino-2-phenyl-1,5-dihydro-
[1,2]diazepino[4,5,6-cd]indol-6-one
Carried out analogously to steps 4 and 5 of Exampie 3, Intermediate 5(f) (0.055g, 0.21 mmol) was
formylated and cyclized to provide the title compound (0.012g, 21%). ,
'H-NMR (ds-DMSO): 5 12.17 (s, 1H), 8.32 (s, 1H), 7.95-7.84 (m, 3H), 7.74 (d, 1H, J = 1.8 Hz),

7.55-7.47 (m, 2H), 7.42 (d, 1H, J = 8.6 Hz), 7.37 (dd, 1H, J= 7.4, 7.3 Hz), 5.91 (s, 2H).
LCMS: (M+H") 277.1

‘ "~ 1. Fe, CHsCO.H, 40 ¢
MeO.__.0 MeO.__0 2. (CH3CO2),0, GH,Cly

HNO3, HpSO,
B Tt Br DMF, rt _
140 °c, 65% 3. Fe, (CH3CO,),0
O2N O,N NO,

CHaCO,H, 40 °C, 49%

MeO, __O O
BusS ——<: >
Hasn // H2804

AcHN NHAc Pd(PPha)s, toluene 5y E NHAc  Dioxane, 90 °C, 98%

0,
6(b) 90 °c, 00% 80)

HN—-N

o A
1. POCls. DMF, Cquz
\
2. NHaNHy.H,0, ACOH ACHN O H Q

MeOH, reflux, 4%

6(d)

Step 1. Preparation of 2-Bromo-3,5-dinitro-benzoic acid methyl ester 6(a)

Concentrated sulfuric acid (20 mL) was slowly added to 2-bromo-5-nitro-benzoic acid methyl ester
(20.52 g, 78.91 mmol) with stirring. After a few minutes, fuming nitric acid (20 mL) was added and
the mixture was capped and heated at 40°C for approximately 60 hours at which point the flask
was cooled to ambient temperature, carefully opened, and the reaction was poured onto ice water
and ethyl acetate. The product was extracted into ethyl acetate and washed twice with H,0, twice
with saturated aqueous NaHCO,, brine, dried (Na,SO,), and filtered to afford Intennedlate B(a)
(16.61 g, 51.26 mmal) as a craam snlid in 5% vield.

'H NMR (ds-DMSO): § 9.07 (s, 1H), 8.73 (s, 1H), 3.98 (s, 3H).

LCMS: (M-CO,CHs) 245.1, 247 1.
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Step 2. Preparation of 3,5-Bis-acetylamino-2-bromo-benzoic acid methyl ester 6(b)

To acetic acid (250 mL) at room temperature was added Intermediate 6(a) (15.49 g, 50.79 mmol).
The mixture was placed in an oil bath at 40 °C for c.a. 10 min and stirred vigorously under an Ar
atmosphere until the soution went clear. lron powder (25.34 g, 453.72 mmol) was added and the
mixture was heated at 40 °C for c.a. 6 hours. The mixture was filtered through diatomaceous
earth, rinsing with methanol. The combined filtrate and rinses were evaporated to give orange
solids, which were determined to be a mixture of products (13.2 g) resulting from incomplete
reduction of the nitro groups. This mixture (13.1 g) in CH,Cl, (48 mL) and N, N-dimethylformamide
(5 mL) was then treated with acetic anhydride (36 mL, 382 mmol) and stirred overhight under an
Ar atmosphere. The CHZCIZ was evaporated and the mixture was partitioned between ethyl
acetate and saturated aqueous NaHCO; .The agueous layer was extracted twice with ethyl
acetate and the combined extracts were washed successively with 1:1 H,O:saturated aqueous
NaHCOs; (multiple washings), 0.5 M agueous HCI (X2), saturated aqueous NaHCO, (X2) and
brine. The ethyl acetate solution was then dried (Na,SO,), filtered and evaporated to give yellow
solids, which were then triturated with diethyl ether (c.a. 75 mL) to give a mixture of acetylated
products (11.4 g) as a yellow solids. A portion of this mixture of acetylated products (5.5 g) in
acetic acid (17.4 mL) was then treated with acetic anhydride (16.5 mL, 174 mmol) and iron
powder (9.74 g, 174 mmol) and heated at 40°C under an Ar atmosphere overnight. Methanol was
then added and the reaction was stirred at room temperature for c.a. 1.5 hours. Then 9:1
CH,Cl,:methanol was added, and the mixture was filtered through diatomaceous earth, rinsing
with 9:1 CH,Cl:methanol. The combined filtrate and rinses were evaporated and again methanol
was added and the mixture was stirred c.a. 0.5 hours after which the methanol was evaporated..
Ethyl acetate was added followed by hexane to precipitate orange solids (6.9 g) which were
collected. Silica gel chromatography eluting with 1:1 acetone:hexane which afforded, after
isolation, intermediate 6(b) (4.1 g, 12.46 mmol) as a cream solid in 49% yield.

Step 3. Preparation of 3,5-Bis-acetylamino-2-phenylethynyl-benzoic acid methy! ester 6(c)

With stirring, argon was bubbled into anhydrous toluene (18 mL) containing Intermediate 6(b)
(1.08 g, 329 mmol). Tributyl-phenylethyr_\yl-stannane (1.73 mL, 494 mmol) and
tetrakis(triphenylphosphine) palladium(0) (310 mg, 0.28 mmol) were added sequentially and more
Ar was bubbled into the reaction. After capping tightly, the mixture was heated at 90 °C overnight
under an argon atmosphere. After cooling to ambient temperature, H,O, and saturated aqueous
KHSO, were added and the product was extracted into ethyl acetate and isolated. Following silica

gel chromatography eluting with 2:3 acetone:hexane, fractions judged pure were pooled.
intermediate 6(c) (1.14 g, 3.25 mmol) was isolated, found to be contaminated by approximately 5-

10% triphenylphosphine oxide, and carried on to the next step without further purification.
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'H NMR (ds-DMSO): § 10.30 (s, 1H), 9.50 (s, 1H), 8.23 (s, 1H), 8.08 s, 1H), 7.63-7.51 (m, 2H,
contaminated by Ph;PO), 7.50-7.38 (m, 3H, contaminated by PhsP0), 3.90 (s, 3H), 2.17 (s, 3H),
2.05 (s, 3H).

LCMS: (M+H") 351.1, (M+Na*) 373.1, (M-H') 349.1.
Step 4. Preparation of 6-Acetylamino-2-phenyl-1H-indole-4-carboxylic acid methyl ester
6(d)

To the impure Intermediate 6(c) (853 mg, 2.4 mmol) is added concentrated sulfuric acid (15 mL).
After stirring 0.5 hours, the mixture is carefully poured onto methanol (30 mL) with vigorous
swirling. Ethyl acetate (c.a. 300 mL) and HZO (c.a.100 mL) are added. The aqueous layer is
extracted three times with ethyl acetate, and the combined extracts are washed with saturated
aqueous NaHCO; until the evolution of CO, ceases. The product in ethyl acetate is then washed
with brine, dried (Na;SO,), filtered and volatile components evaporated to afford crude
intermediate 6(d) (790 mg, c.a. 2.4 mmol) as a yellow powder which was carried on without
further purification.

H NMR (de-DMSO): & 11.75 (s, 1H, exchanges), 10.07 (s, 1H, exchanges), 8.33 (s, 1H), 7.90-
7.80 (m, 3H), 7.66-7.23 (m, 4H, partially obscured), 3.93 (s, 3H), 2.07 (s, 3H).

LCMS: (M+H") 309.1, (M+Na") 331.1, (M-H)" 307.1.

‘Step 5. Preparation of Title Compound: N-(6-Oxo-2-phenyl-5,6-dihydro-1H-

[1,2]diazepino|4,5,6-cd]indol-8-yl-acetamide

Crude Intermediate 6(d) (312 mg, c.a. 1 mmol) in N,N-dimethylformamide (2 mL) and CH,Cl, (5
mL) was treated with Vilsmeier reagent (0.9 mL) in a manner similar to that described for Example
3, step 4. After removal of the CH,Cl,, adjusting the pH to c.a. 8 with 1N NaOH and removal of the
volatile components /n vacuo, the yellow solids were triturated with ethyl acetate and methanol.
The triturate was evaporated to afford the crude 6-acetylamino-3-formyl-2-phenyl-1H-indole-4-
carboxylic acid methyl ester (405 mg) as a yellow solid contaminated with salts from the aqueous
quench. In a procedure similar to that described for Example 3, step 5, anhydrous methanol (15
mL), acetic acid (0.084 mL, 1.47 mmol) and H;NNH; H,0O (0.147 mL, 3.03 mmol) were then added
and the mixture was refluxed for 2 hours. The volatile components were evaporated and the
resulting solids were triturated with methanol to dissolve the product while leaving behind most of
the insoluble solids. The triturate was evaporated, and this process was repeated. The second
triturate was evaporated fo give yellow solids (70 mg) enriched in product which were then
subjected to silica gel chromatography eluting with hexane:ethyl acetate:ethanol (4:1:1) to give the
e surnpound (12 mg, 0.04 mmol) after isolation ao a ycllow powdor in approximately 4% ovorall
yield.

'H NMR (de-DMSO): & 12.10 (s, 1H, exchanges), 10.33(s, 1H, exchanges), 10.06(s, 1H,
exchanges), 8.17 (s, 1H), 7.70-7.43 (m, 7H), 2.05 (s, 3H).
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LCMS: (M+H") 319.1, (M+Na") 341.1, (M-H) 317.
Altenative Method for the Preparation of Intermediate 6(b).

MeO._0O MeO.
Br Fe, (CH3002)20 Br

OoN NO, CH4CO,H, 40 °C, 56% AcHN” NHAc
(o)

To'acetic acid (10 mL) at room temperature was added acetic anhydride (10.0 mL, 106 mmol),
iron powder (5.5 g, 98 mmol) and intermediate 6(a) (3.0 g, 9.8 mmol). The mixture was placed in
an oil bath at 43 °C and stirred vigorously under argon for 48 hours. The thick slurry goes from
orange to tan in color. Additional acetic acid (2 mL), acetic anhydride (2 mL, 21.2 mmol), and iron
powder (1.0 g, 17.9 mmol) were added, and the mixture was stirred at 43 °C for an additional 24
hours whereupon the mixture was poured into 10% methanol in CH.Cl, (300 mL) and filtered
though diatomaceous earth. The filtrate was concentrated and ethyl acetate (300 mL) and H;O
(300 mL) were added. The product was extracted into ethyl acetate and washed twice with H;O,
twice with brine, dried (MgSO,), and filtered. Following recrystallization from hot ethyl acetate (10
mL), collection by filtration and subsequent washing of the solids with CHzCl; (5 mL) and diethyl
ether (30 mL), Intermediate 6(b) (1.8 g, 5.47 mmol) was obtained as a white solid in 56% yield.
Example 7: 8-Amino-2-phenyl-1.5-dihydro-{1,2]diazepino|4.5.6-cd]indol-6-one

OMe

o}
4N HCI (Dioxane), MeOH, 90 °C O A O
. . N
H

CiH.HoN

7(a)

1. POCl. DMF, CHoCh

Y

2. NHoNH3.H0, AcOH
MeOH, reflux, 30%

Step 1. Preparation of 6-Amino-2-phenyl-1H-indole-4-carboxylic acid methyl ester

(hydrochloric salt) salt 7(a)
Intermediate 6(d) of Example 6 (9.3 g, 30.2 mmol) and anhydrous 4M HCI in dioxane {160 mL,
604 mmol) were heated in anhydrous methanol (160 mL) at reflux for 3 hours, cooled to ambient

temperature and volatiles removed in vacuo. The resulting solid was triturated with ethyl
acetate/CH,Clp (1:1, 50 mL) and dried to afford Intermediate 7(a) (8.7 g) in 95% yield.
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'H-NMR (ds-DMSO): 6 12.26 (s, 1H), 10.10 (broad, 1H), 7.93 (d, 2H, J=7.7 Hz), 7.71 (d, 2H, J =
12.2 Hz), 7.52 (dd, 2H, J=7.7, 7.6 Hz), 7.43-7.36 (m, 2H), 3.96 (s, 3H).
LCMS: (M+H") 267.2.
Step 2. Preparation of Title Compound: 8-Amino-2-phenyl-1,5-dihydro-[1,2]diazepino}4,5,6-
cd}indol-6-one
In two steps, analogous to steps 4 and 5 of Example 3, Intermediate 7(a) (8.7 g,’ 28.7 mmol) was
cyclized to afford the title compound (5.47 g, 69%)).
"H-NMR (ds-DMSO): § 11.53 (s, 1H), 10.15 (s, 1H), 7.62-7.40 (m, 6H), 6.98 (d, 1H, J = 1.8 Hz),
6.65 (d, 1H, /= 1.8 Hz), 5.21 (s, 2H).
LCMS: (M+H") 277.2.

Example 8: N-6-Oxo-2-pheny!-5 6-dihydro-1H-[1.2]diazeping[4.5.6-cdlindol-8-yl}-succinamic acid
HN=—N

A\
HOM O >
N N
B N H
Succinic anhydride (3 eg, 0.022 g) was added to a solution of the title compound of Example 7
(0.02 g, 0.072 mmol) in N,N-dimethylformamide (0.7 M, 1 mL) and methanol (2.5 M, 0.3 mL). The
reaction mixture was stirred at 22 °C for 24 hours and concentrated under reduced pressure. The
yellow solid was triturated with methanol (1.0 mL) and collected by filtration. Following washes
with methano! (4 mL) and diethy! ether (5.0 mL), the title compound (21 mg) was obtained in 77%
yield. |
"H-NMR (dg-DMSO): 3 12.03 (s, 1H), 10.31 (s, 1H), 10.09 (s, 1H), 8.12 (s, 1H), 7.68-7.45 (m, 7H),
2.60-2.53 (m, 4H).
LCMS: (M+H") 377.1. A
Example 9. N-(6-Oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepinol4,5,6-cdlindol-8-yI)-
methanesulfonamide T

HN—N

0. A\
0.0 A\
xN”
H

Methanesuifony! Chloride (1.5 eq, 0.003 g) was added to a solution of the title compound of
Example 7 (0.005 g, 0.018 mmol) in CH.Cl, (0.045 M, 0.4 mL) and pyridine (0.045 M, 0.4 mL).
The mixture was stirred at 22 °C for 24 hours and concentrated under reduced pressure. Silica gel
chromatography (friethylamine/methanol/ CH,Cly; 1:56:94) afforded the title compound (1.7 mg) in

30% yield. ,
"H-NMR (de-DMSO): 8 12.15 (s, 1H), 10.40 (s, 1H), 9.71 (s, 1H), 7.70-7.43 (m, 8H), 2.30 (m, 3H).



10

15

20

25

013017

84

LCMS: (M+H") 355.1.

Example 10: 1-(6-Oxo-2-phenyl-5 6-dihydro-1H-[1 .2]diazepino[4.5,6-cd1indol-8-vl)-pvrrolidine-g.5-

ione

o

o
o O N O

Tricthylamine  (0.18 mmol, 0.025 | mL) and O-(7-azabenzotriazol-1-yl)-N,N,N’ N~
tetramethyluronium hexafluorophosphate (0.04 mmol, 0.013 g) were added fo a solution of the
title compound of Example 8 (0.013—9, 0.036 mmol) in N,N-dimethylformamide (0.05 M, 0.75 mL).
The reaction mixture was stirred at 22 °C for 12 hours and concentrated under reduced pressure.
The yellow solid was triturated with methanol (3.0 mL), collected by filtration, and washed with
methanol (4.0 mL) and diéthyl ether (5.0 mL) to afford the title compound (5.8 mg) in 47% vyield.
'H-NMR (ds-DMSO): § 12.38 (s, 1H), 10.44 (s, 1H), 9.71 (s, 1H), 7.74-7.42 (m, 8H), 2.79 (m, 3H).

LCMS: (M+H") 359.1.
Example 11; 2-Methyl-cyclopropanecarboxylic acid(6-o0xo-2-phenyl-5.6-dihydro-1H-

[1.2]diazepinol4,5.6-cdlindol-8-yl)-amide

HN—N .9 HN—N
o 3 O N
H .
(0—0 - L0
) >
HaN N HATU, EtzN, DMF, 36% \Kfu\g H

Triethylamine (0.030 mL, 0.22 mmol), the title compound of Example 7 (15mg, 0.054 mmol) and
2-methyl-cyclopropanecarboxylic acid (6 mg, 0.062 mmol) were stirred in N, N-dimethylformamide
(1.0 mL). O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexaﬂuorophosphate (25 mg,
0.065 mmol) was added and the reaction was stirred overnight at which point the volatile
components were removed under vacuum. The resulting mixture was purified on silica gel, eluting
with 3:2 hexane:ethy! acetate. The purest fractions were combined and after solvent removal, the
resulting solids were triturated with diethyl ether to give the title compound (7 mg, 0.020 mmol) as

yellow powder in 36% yield.

1H-NMR (de-DMSQ): 6 12.03 (s, 1H), 10.32 (s, 1H), 10.27 (s, 1H), 8.13 (s, 1H), 7.67-7.48 (m, 7H),
1.54 (m, 1H), 1.11(s, 1H), 1.09 (d, 3H), 1.07 (m, 1H), 1.03 (m, 1H). '
LOMS: (M+H") 3091, (MTNa®) 381.1.
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Example 12: N-(6-Oxo-2-phenyi-5 6-dihydro-1H-{1.2]diazepinol 4,5.6-cdlindol-8-yl)-2-tetrazol-1-yl-

acetamide
HN—N

0 A\
N o
G (J W,
H H

Preparation of example 12 from the title compound of Example 7 (15 mg, 0.054 mmol), tetrazol-1-
yl-acetic acid (8 mg, 0.062 mmol), triethylamine (0.030 mL, 0.22 mmol), and O-(7-
aZabenzotriazol-1-yl)-N,I\I,N’,N’—tetramethyluronium hexafluorophosphate (25 mg, 0.085 mmol) in
N,N-dimethytformamide (1.0 mL) was carried out analogously to Example 11. Additional tetrazol-
1-yl-acetic - acid acid (1.0 mg, 0.008 mmol) and O-~(7-azabenzotriazol-1-yl)-N,N,N’, N
tetramethyluronium hexafluorophosphate (3.0 mg, 0.008 mmol) were added after c.a. 18 hours to
drive the reaction to completion. Filtration, éoncentration and recrystallization afforded the title
compound (12 mg, 0.031 mmol) as a yellow powder in 58% yield.
'H-NMR (de-DMSO): & 12.13 (s, 1H), 10.71 (s, 1H), 10.39 (s, 1H), 9.44 (s, 1H), 8.07 (m, 1H),
7.68-7.47 (m, 7H), 5.05 (s, 2H). '
LCMS: (M+H™) 387.2, (M+Na*) 409.1. .
Example 13: 2-Cvclooentvl-N-(G-oxo-Z—phenvl-5,6-dihvdro-1H—H.Zldiazepinom.5‘6-cg]indol-8-yl)-
acetamide

HN—N

)Pfeparation of example 13 from the title compound of Example 7 (15 mg, 0.054 mmol),

cyclopehtyl—acetic acid (8 mg, 0.062 mmal), triethylamine (0.030 mL, 0.22 Jmmol), and O-(7-

_azabenzotriazol-1-yl)-N,N, N, Ntetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in

dimethylformamide (1.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by diethyl
éther trituration afforded the titie compound (3 mg, 0.008 mmol) as a yellow powder in 14% yield.
"H-NMR (de-DMSO): 8 12.03 (s, 1H), 10.32 (s, TH), 9.99 (s, 1H), 8.17 (s, 1H), 7.67-7.49 (m, 7H),
2.33-2.26 (m, 3H), 1.78 (m, 2H), 1.65-1.53 (m, 4H), 1.22 (m, 2H).

LCMS: (M+H") 387.2, (M+Na*) 409.2.
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Preparation of example 14 from the title compound of Example 7 (16 mg, 0.054 mmol), 2-methyl-
nicotinic acid (9 mg, 0.062 mmol), triethylamine (0.030 mL, 0.22 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N, N’ N-tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in
N, N-dimethylformamide (1.0 mL)} was carriéd out analogously to Example 11. Silica gel

chromatography (ethyl acetate), also in an analogous manner, followed by diethyl ether trituration
afforded the title compound (7 mg, 0.018 mmol) as a yellow powder in 33% yield.

'H-NMR (ds-DMSO): & 12.13 (s, 1H), 10.57 (s, 1H), 10.36 (s, 1H), 8.57 (m, 1H), 8.25 (s, 1H), 7.90
(m, 1H), 7.84 (m, 1H), 7.68 (m, 2H), 7.61-7.50 (m, 4H), 7.34 (m, 1H), 2.60 (s, 3H).

LCMS: (M+H") 396.2, (M+Na*) 418.1.

Example 15: 4.4 4-Trifluoro-/\V-
butyramide

Preparation of example 15 from the title compound of Example 7 (15 mg, 0.054 mmol), 4,4,4-
trifluorobutyric acid (9 mg, 0.062 mmol), triethylamine (0.030 mL, 0.22 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’N-tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in
N,N-dimethylformamide (1.0 mbL) was carried out analogously to Example 1/1. Silica gel
chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, foliowed by diethyl
ether trituration afforded the title compound (7 mg, 0.017 mmol) as a yellow powder in 32% yield.
'H-NMR (ds-DMSO): 5 12.09 (s, 1H), 10.34 (s, 1H), 10.22 (s, 1H), 8.14 (s, 1H), 7.68-7.50 (m, 7H),
2.62 (m, 4H). :

LCMS: (M+H") 401.1, (M+Na") 423.0.
Example _ 16. _4-Methyl-[1.2 3lthiadiazole-5-carbo
1.2]diazepinof4.5,6-cd]indol-8-yl)-amide
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Preparation of example 16 from the title compound of Example 7 (15 mg, 0.054 mmol), 4-
methyl-{1,2,3]thiadiazole-5-carboxylic acid (8 mg, 0.062 mmol), triethylamine (0.030 mL, 0.22
mmol), and O-(7-azabenzotriazol-1-yi)-N,N, N’ N-tetramethyluronium hexafluorophosphate (25
mg, 0.065 mmol) in N,N-dimethyiformamide (1.0 mL) was carried out analogously to Example 11.
Additional 4-methyl-[1,2,3]thiadiazole-5-carboxylic acid (1.0 mg, 0.006 mmol) and O-(7-
azabenzotriazol-1-yl)-N,N, N, N-tetramethyluronium hexafluorophosphate (2.0- mg, 0.006 mmof)
were added after c.a. 18 hours to drive the reaction to completion. Silica gel chromatography, aiso
in an analogous manner, followed by diethyl ether trituration afforded the title compound (7 mg,
0 017 mmol) as a yellow powder in 32% yield.

"H-NMR (ds-DMSO): 5 12.21 (s, 1H), 10.85 (s, 1H), 10.41 (s, 1H), 8.18 (s, 1H), 7.81 (m, 1H), 7.69
(m, 2H), 7.61-7.51 (m, 4H), 2.85 (s, 3H).

LCMS: (M+H ) 403.1, (M+Na") 425.0.
Example  17: __N-(6-Oxo-2-phenyl-5 6-dihydro-1H-{1 2]diazepinof4.5,6-cdlindol-8-y)-2-phenyl-

propionamide

HN—N
\

0.
Wes
N
N H

Preparation of example 17 from the title compound of Example 7 (15 mg, 0.054 mmol), 2-phenyl-
propionic acid (9 mg, 0.062 mmol), triethylamine (0.030 mL, 022 mmol), and O-(7-
azabenzbtriazol-1—yl)-N,N,N’, tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in
N,N-diniethylformamide (1.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by diethyl
ether trituration afforded the title compound (7 mg, 0.017 mmol) as a yellow powder in 32% yield.

'H-NMR (de-DMSO): & 12.08 (s, 1H), 10.33 (s, 1H), 10.21 (s, 1H), 8.16 (s, 1H), 7.84 (m, 3H), 7.59

~(m, 2H), 7.55 (m, 2H), 7.43 (m, 2H), 7.37 (m, 2H), 7.32 (m, 1H), 3.31 (quart,, 1H), 1.45 (d, 3H).

LCMS: (M+H") 409.1, (M+Na*) 431.1.

‘Example___18: N-(6-Oxo-2-phenvl-5.6-dihvdro-1H-H.2]diazeginol4,5,§-cg_]indol-8-yl)-Z-Qhenm_q-

- acetamide
HN—N
O A\
0 l =
O-VJL / AJ

Preparation of example 18 from the title compound of Example 7 (15 mg, 0.054 mmol), phenoxy-
acetic acid (9 mg, 0.062 mmol), triethylamine (0.030 mL, 0.22 mmol), and O-(7-azabenzotriazol-1-
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yI)-N,N,N’, N tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in A,N-
dimethylformamide (1.0 mbL) was carried out analogousiy to Example 11. Silica gel
chromatography (1:1 ethyl acetatehexane increasing to 100% ethyl acetate), also 'in an
analogous manner, followed by diethyl ether trituration afforded the title compound (4.5 mg, 0.011
mmol) as a yellow powder in 20% yield.

"H-NMR (de-DMSO): 6 12.13 (s, 1H), 10.36 (s, 1H), 10.26 (s, 1H), 816(5 1H), 7.73 {m, 1H), 7.66
(m, 2H), 7.57 (m, 2H), 7.51 (m, 2H), 7.31 (m, 2H), 7.03 (m, 3H) 4.71 (s., 2H).
LCMS: (M+H") 411.0, (M+Na") 433.1.

Example 19: Methyi-[(6-oxo-2-phenyl-5.6-dihydro-1H-[1,2]diazepinof4,5.6-cdlindol-8-ylcarbamoyl)-

methyll-carbamic acid terf-butyl ester

HN—N

o) A
Boc © 0 A
/N\/lLN N
H H

Preparation of example 19 from the title compound of Example 7 (hydrochloride) (18 mg, 0.065
mmol), (fert-butoxycarbonyl-methyl-amino)-acetic acid (12 mg, 0.065 mmol), triethylamine (0.012
mL., 0.085 mmol), and A O-(7-azabenzotriazol-1-yl)-N, N, N, N-tetramethyluronium
hexafluorophosphate (27 mg, 0.072 mmol) in CH,C), (0.5 mL) and N,N-dimethylformamide (0.5
mL) was carried out analogously to Example 11. Silica gel chromatography (10:9:1
hexane:CH,Cl;:methanol), also in an analogous manner, followed by diethyl ether trituration
afforded the title compound (28 mg, 0.063 mmol) as a yellow powder in 96% yield.

*H NMR (CDCls): & 9.11 (br s, 1H), 8.38 (br s, 2H), 7.62-7.46 (m, 7 H), 7.43 (s, 1H), 4.02 (s, 2H),
3.03 (s, 3H), 1.50 (s, 9H).

LCMS: (M+H") 448.1, (M+Na") 470, (M-H) 446.1.

Example 20: 2-Methylamino-N-(6-0xo0-2-phenyl-5,.6-dihydro-1H-11.2ldiazepinol4,5.6-cd]indol-8-yl)-

methyll-acetamide; compound with frifluoro-acetic acid
HN—N ' HN=N

(@) A\ 0. N\
o TFA
3 OO0 e Ty o
/N\/lLN N /N\/U\N N
H H H H

The title compound of Example 19 (19 mg, 0.042 mmol) in CH,Cl, (0.65 mL) was treated with
trifluoroacstic acid {0.45 mL) and allowed to stir for 0.5 hours. The volatile components were

removed under vacuum, and diethyl ether was added and evaporated three times to give the title
compound (19 mg, U.U41 mmolj as a yellow, uranye puwder in 90% yieid.

'H NMR (ds-methanol): § 8.15 (s, partially exchanged), 7.68-7.52 (m, 8H), 4.00 (s, 2H), 2.80 (s,
3H).
LCMS: (M+H") 348.2.
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Example 21: N~(6-Oxo-2-pheny}-5,6-dihydro-1H-1.2]diazepino[4.5.6-cdlindol-8-yl)-butyramide
HN—N '

0 3
1,00-0
| /\)ks N
Preparation of example 21 from the title compound of Example 7 (hydrochioride) (22 h':g, 0.080
mmol), n-butyric acid (0.007 mL, 0.080 mmol), triethylamine (0.014 mL, 0.10 mmol), and O~(7-
azabenzotriazol-f-yl)-N,I\I,N’,N’-tetramethyluronium hexafluorophosphate (32 mg, 0.084 mmol) in
CHCl; (0.3 mL) and N, N-dimethyiformamide (0.3 mL) was carried out analogously to Exampie

11. Silica gel chromatography (10:9:1 hexane:CH,Cl;:methanol followed by 9:5:1
CH2Cl;:hexane:methanol), also in an analogous manner, afforded the titlie compound (14 mg,

0.04 mmol) as a yellow powder in 50% vyield.

'H NMR {de-DMSO): § 12.05 (s, 1H, exchangeé), 10.22 (s, 1H, exchanges), 10.00 (s, 1H,
exchanges), 8.15 (s, 1H), 7.39-7.71 (m, 7H), 2.30 (m, 2H)", 1.67 (m, 2H)% 0.85 (m, 3H)". !
Becomes triplet upon DCI addition, 2 Becomes quartet upon DCI addition.

LCMS: (M+H*) 347.1, (M+Na") 369.1.

Example 22: N- i

Preparation of example 22 from the title compound of Example 7 (hydrochloride) (21 mg, 0.076
mmol), nicotinic acid (7 mg, 0.076 mmol), triethylamine (0.014 mL, 0.10 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N, N, N-tetramethyluronium hexafiuorophosphate (32 mg, 0.084 mmol) in
CH,Cl; (0.3 mL) and N,N-dimethylformamide (0.3 mL) was carried out analogously to Example
11. Silica gel chromatography (9:1 CH,Clo:methanol), also in an analogous manner, afforded the
title compound (20 mg, 0.052 mmol) as a yellow powder in 69% vield.

'H NMR (d5~DMSO):' 6. 12.18 (s, 1H, exchanges), 10.59 (s, 1H, 'exchanges), 10.38 (s, 1H,
exchanges), 8.17(s, 1H), 8.80 (s, 1H, partially obscurred, with fine spliting), 8.40-8.26 (m, 2H),
7.91 (s, 1H), 7.73-7.65 (m, 2H), 7.62-7.47 (m, 5H).

*H NMR (ds-DMSO/DCI): § 9.44 (s, 1H), 9.10 (d, 1H, J = 5.0 Hz), 9.00 (d, 1H, J = 9.5), 8.32 (s,
1H), 8.15 (dd, 1H, J = 7.0, 7.5 Hz ), 7.92 (s, 1H), 7.73 (s, 1H, overlapping), 7.68 (s, 1H,
overlapping), 7.64-7.50 (m, 4H).

LCMS: (M+H") 382.1, (M+Na*) 404.1.
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Example 23 2-Methyl-N-{6-ox0-2-phenyl-5.6-dihydro-1H-{1,2]diazepino[4.5 6-cdlindol-8-yl)-

benzamide
HN—N

o O\ O
o

Preparation of example 23 from the title compound of Example 7 (hydrochloride) (22 mg, 0.08
mmol), 2-methyl-benzoic acid (11 mg, 0.08 mmol), triethylamine (0.014 mL, 0.10 mmol), and O-
(7-azabenzotriazol-1-yl)-N,N,N’, ’-tetramethyluronium hexafluorophosphate (33 mg, 0.088 mmol)
in CH.Cl, (0.3 mL) and N,N-dimethylformamide (0.3 mL) was carried out analogously to Example
11. Silica gel chromatography (8:5:2 CH.Cl,:hexane:methanol), also in an analogous manner,
afforded the title compound (23 mg, 0.058 mmol) as a yellow powder in 73% yield.

'H NMR (ds-DMSO): & 12.11 (s, 1H, exchanges), 10.42 (s, 1H, exchanges), 10.34 (s, 1H,
exchanges), 8.24 (s, 1H), 7.88 (s, 1H), 7.71-7.65 (m, 2H), 7.63-7.45 (m, 3H), 7.43-7.35 (m, 2H),
7.34-7.25 (m, 3H), 2.4 (s, 3H).

LCMS: (M+H") 395.1, (M+Na®) 417.0.
Example 24; N-(6-Oxo-2-phenyl-5,6-dihydro-

TZ 2

Preparation of example 24 from the title compound of Example 7 (hydrochloride) (23 mg, 0.082
mmol), benzoic acid (11 mg, 0.09 mmoal), triethylamine (0.016 mL, 0.115 mmol), and O-(7-
azabenzotriazol-1-yl)-N, N, N, N-tetramethyluronium hexafluorophosphate (34 mg, 0.090 mmol) in
CH,Cl, (0.3 mL) and N,N-dimethylformamide (0.3 mL) was carried out analogously to Example
11. Silica gel chromatography (10:9:1 hexane:CH,Clxmethanol followed by 8:5:2
CH,Cl,:hexane:methanol), also in an analogous manner, afforded the title compound (20 mg,
0.053 mmol) as a yellow powder in 64% yield. '

H NMR (dg-DMS0): § 12.13 (s, 1H), 10.41 (s, 1H), 10.35 (s, 1H), 8.32 (s, 1H), 8.03 (d,2H,J=8
Hz), 7.94 (s, 1H), 7.70 (s, 1H, overlapping), 7.67 (s, 1H, overlapping), 7.63-7.48 (m, 7H).

LCMS: (M+H") 381.1, (M+Na") 403.1.
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HN—N
0: A\
QR -0
N
, g H

Preparation of example 25 from the title compound of Example 7 (hydrobhloride) (20 mg, 0.072
mmol), phenyl-acetic acid (11 mg, 0.08 mmol), triethylamine (0.014 mL, 0.10 mmol), and O-(7-
azabenzotriazdl-1-yl)—l\l,N,N', “tetramethyluronium hexafluorophosphate (30 mg, 0.080 mmbl) in
CHzCl; (0.3 mL) and N,N-dimethylformamide (0.3 mL) was carried out analogously to Example
11. Silica gel chromatography (8:5:2 CH,Cl,:hexane:methanol), also in an analogous manner,
afforded the titie compound (27 mg, 0.068 mmol) as a yellow powder in 95% yield.

'H NMR (ds-DMSO): 8 12.08 (s, 1H, exchanges), 10.31 (s, 2H, exchanges), 8.18 (s, 1H), 7.72-
7.62 (m, 3H), 7.60-7.45 (m, 4H), 7.41-7.21 (m, 5H), 3.68 (s, 2H). |

LCMS: (M+H") 395.1, (M+Na") 417.1.

' Example 26: N-(6-Oxo-2-phenyi-5.6-dihydro-1H-[1.2]diazepinof4.5.6-cdlindol-8-vi)-2-piperazin-1-

yl-acetamide Di-trifluoroacetic acid Salt

2X TFA
To a suspension of the title compound of Example 27 in dichloromethane (0.3 M, 0.6 mL), was
added trifluoroacetic acid (0.3 M, 0.6 mL). The reaction mixture was stirred at 22 °C for 0.5 hours
and concentrated under reduced pressure. The solid was triturated with dichloromethane (3.0
mL), collected by filtration, and washed with diethyl ether (5.0 mL) to afford the titie compound
(9.8 mg) in 95% yield.
'H-NMR (ds-DMSO): 5 12.08 (s, 1H), 10.36 (s, 1H), 9.98 (s, TH), 8.53 (bs, 2H), 8.16 (d, 1H, J =
1.6 Hz), 7.66 (m, 2H), 7.69-7.48 (m, 7H), 3.32 (s, 2H), 3.20 (m, 4H), 2.82 (m, 4H).
HRMS: (M+H") caled for CoHasNeO,, 403.1882, found 403.1902.
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methyll-piperazine-1-carboxylic acid fert-butyl ester

HN—N

OG-0

" Preparation of example 27 from the title compound of Example 7 (0.025g, 0.09 mmol), 4-

carboxymethyl-piperazine-1-carboxylic acid terf-butyl ester (0.044 g, 0.18 mmol), triethylamine
(005 mL, 04 mmol), and O-(7-azabenzotriazol-1-yl)}-N,N,N’,N-tetramethyluronium
hexafluorophosphate (38 mg, 0.1 mmol) and N,N-dimethylfo'rmamide (0.05 M, 1.8 mL) was
carried out analogously to Example 11. Silica gel chromatography (95:5 CH,Cl,/methanol), also in
an analogous manner, afforded the title compound (15 mg) as a yellow powder in 33% yield.
'H-NMR (de-DMSO): § 12.07 (s, 1H), 10.34 (s, 1H), 9.92 (s, 1H), 8.17 (s, 1H), 7.69-7.64 (m, 3H),
7.61-7.54 (m, 2H), 7.52-7.47 (m, 2H), 3.40 (m, 4H), 3.29 (m buried, 4H), 3.18 (s, 2H).

HRMS: (M+H") calcd for CagH31NgOs, 503.2407, found 503.2407.

The starting material 4-Carboxymethyl-piperazine-1-carboxylic acid fert-butyl ester was prepared

as follow:

Q
,—\ _}—oa (Boc)20, EtsN _)‘\—ost 5% KOH, THF /—\'_>_0H
> BocN > BocN
v/

CHqCl, 1t, 94% 0-rt, 37%

27(a) 27(b)
Step 1. Preparation of 4-Methoxycarbonylmethyl-piperazine-1-carboxylic acid tert-butyl
ester 27(a)
Piperazin-1-yl-acetic acid ethyl ester (2.84 g, 15.7 mmol), triethylamine (7.6 mL, 55.0 mmbl) and
di-tert-buty! dicarbonate (4.45 g, 20.4 mmol) were stirred in CH,Cl, (0.3 M, 55 mL) at 22 °C for 24

hours, The volatles were removed in vacuo and silica gel chromatography (60:40 ethyi
acetate/hexanes), afforded Intermediate 27(a) (4.01 g) in 94% vield.

'H-NMR (de-DMSO): § 4.08 (g, 2H, J = 7.1 Hz), 3.35-3.21 (m, 6H), 2.52-2.41 (m, 4H), 1.39 (s,
9H), 1.18 (t, 7.1 Hz). '

BC-NMR (ds-DMSO): § 170.2, 154.2, 79.1, 60.2, 58.6, 52.0, 28.4, 14.5.

Step 2. Preparation of 4-Carboxymethyl-piperazine-1-carboxylic acid tert-butyl ester 27(b)

Intermediate 27(a) (3.6 g, 13.2 mmol) and a 5% aqueous KOH solution (90 mL, 80.0 mmol) were
stirred in tetrahydrofuran (30 mL, 0.44 M) at 22 °C for 2 hours. The volatiles were removed in

‘vacuo and treatment with strongly acidic Dowex-50™ (WX8-200), elution with ammonium
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hydroxide (1.0 N), and treatment with Amberlite™ CG-50 afforded Intermediate 27(b) (1.2 g) in
37% vield.

"H-NMR (ds-DMSOY): 5 3.35-3.31 (m, 4H), 3.21 (s, 2H), 2.52-2.41 (m, 4H), 1.39 (s, 9H).
Example 28: 2-Cyciohexyl-N-(6-0x0-2-phenyl-5 8-dihydro-1H-[1.2]diazepinol4.5 6-cdlindol-8-vi)-

acetamide
HN=N

N

Preparation of example 28 from the title compound of Example 7 (0.025g, 0.09 mmol),
Cyclohexyl-acetic acid (0.015g, 0.11 mmol), triethylamine‘ (0.05 mL, 0.4 mmol), O-(7-
azabenzotriazol-1-yl)-N,N, ', N-tetramethyluronium hexafluorophosphate (38 mg, 0.1 mmol) and
N,N-dimethylformamide (0.05 M, 1.8 mL) was carried out analogously to Example 11. Silica gel
chromatography (95:5 CH,Cl./methanol) also in an analogous manner followed by diethyl ether
trituration afforded the title compound (13 mg) as a yellow powder in 36% yiéld. .
'H-NMR (ds-DMSO): § 12.03 (s, 1H), 10.32 (s, 1H), 9.99 (s, 1H), 8.17 (s, 1H), 7.68-7.45 (m, 7H),
2.20 (d, 2H, J=7.0 Hz), 1.86-1.58 (m, 6H), 1.31-1.10 (m, 3H), 1. 10-0.91 (m, 2H).

HRMS: (M+H") caled for CogHpsN4O,, 401. 1978, found 401.1987.

29:
iperidine-1-carboxylic acid fert-butyl ester

(e}
N
BocN H

Preparation of example 28 from the tiile compound of Exampie 7 (hydrochioride) (22 mg, 0.07
mmol), piperidine-1,4-dicarboxylic acid mono-tert-butyl ester (19 mg, 0.084 mmol), triethylamine
(0.015 mL, 0105 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’, “tetramethyluronium
hexafluorophosphate (32 mg, 0.084 mmol) in CH,Cl, (0.3 mL)-and N,N-dimethylformamide (0.3
mL) was carried out analogously to Example 11. Silica gel chromatography (8:5:2
CH_Cl,:hexane:methanol), also in an analogous manner, afforded the title compound (24 mg,

0.049 mmol) as a yellow powder in 70% yield.

'H NMR (ds-DMSO): 12.09 (s, 1H), 10.38 (s, 1H), 10.12 (s, 1H), 8.17 (s, 1H), 7.70-7.64 (m, 3H),
7.62-7.54 {m, 2H), 7.53-7.49 (m, 2H), 4.01 (br d, 2H, J = 12.06 Hz), 2.60-2.72 (m, 2H), 1.61 (b1 d,
2H, J = 13.00 Hz), 1.58-1.44 (m, 2H), 1.42 (s, 9H), 1.40 (m, 1H, partially obscured).

LCMS: (M-H) 486.2.
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. Example 30; 4-!(6-Oxo-2-phenvl-5.6-dihvdro-1H—H.2]diazepinoi4.5.6-cdlindol-8-vlcarbamovl)~

methyll-piperidine-1-carboxylic acid tert-butyl ester

HN—N
O~/ N

go8¥esly
N N

H H
Preparation of example 30 from the title compouhd of Example 7 (hydrochloride) (22 mg, 0.07
mmol), 4-carboxymethyl-piperidine-1-carboxylic acid fert-butyl ester (20 mg, 0.084 mmol),
triethylamine  (0.016 mL, 0.105 mmol), and O-(7-azabenzotriazol-1 YN)-N,N,N’,N-
tetramethyluronium hexafluorophosphate (32 mg, 0.084 mmol) in CH,Cl, (0.3 mL) and N N-
dimethylformamide (0.3 mL) was cammied out analogously to Example 11. Silica gel
chromatography (8:5:2 CH,Cl,:hexane:methanol), also in an analogous rhanner, afforded the titie
compound (35 mg, 0.070 mmol) as a yellow powder in 100% yieid. '
'H NMR (ds-DMSO): 12.08 (s, 1H), 10.38 (s, 1H), 10.09 (s, 1H), 8.19 (s, 1H), 7.70-7.46 (m, 7H),
3.93 (br d, 2H, J = 12.24 Hz), 2.81-2.66 (m, 2H), 2.27 (d, 2H, J = 7.16 Hz), 1.96 (br s, 1H), 1.67
(br d, 2H, J= 13.94 Hz), 1.40 (s, 9H), 1.17-1.01 (m, 2H).
LCMS: (M+Na®) 524.2, (M-H) 500.1.
Example 31: Piperidine-4-carboxylic acid (6-oxo-2-phenyl-5.6-dihydro-1H-[1,.2]|diazepino4.5.6-

cdlindo!l-8-yh-amide; compound with trifluoro-acetic acid

HN—N
o 3

| LG
T
TFA HN H H

Preparation of example 31 from the title compound of Example 29 (20 mg, 0.041 mmol) and 45%
TFA in CH.Cl, (1 mL) was carried out analogously to Example 20. Isolation, also in an analogous
manner, afforded the title compound (20 mg, 0.040 mmol) as a yellow powder in 97% yield.

'H NMR (dy-methanol): 8.03 (s, 1H), 7.56-7.31 (m, TH), 3.43-3.32 (m, 2H), 3.01-2.90 (m, 2H),
2.81 (m, 1H), 2.04 -1.78 (m, 4H).

LCMS: (M+H") 388.1
Example 32: N-(6-Oxg-2-phenyl-5 6-dihydro-1H-{1 2ldiazepinol4.5,6-cd]indol-8-y))-2-piperidin-4-vi-

aceiamide; compound with trifluoro-acetic acid

) HN-—N
' O:f\ V
" Hw DY
. N F~N
H H
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Preparation of example 32 from the title compound of Example 30 (31 mg, 0.062 mmol) and
45% TFA in CHCl, (1 mL) was carried out analogously to Example 20. Isolation, aiso in an
analogous manner, afforded the title compound (29 mg, 0.056 mmol) as a yellow powder in 91%
yield.

'H NMR (d,-methanol): § 8.20 (s, 1H), 7.70-7.50 (m, 7H), 3.50-3.40 (m, 2H, partially obscurred),
3.10 (dd, 2H, J = 9.0, 9.2 Hz), 2.45 (d, 2H, J = 7.2 Hz), 2.25 (br m, 1H), 2.0-2.11 (m, 2H), 1.68-
1.45 (m, 2H). '

LCMS: (M+H") 402.2
Example 33: tert-butyl (1S)-1-cyclohexyl-2-oxo-2-[(6-ox0-2-phenyl-5 6-dihydro-1 H-

1.21diazepinoj4 5.6-cdlindol-8-vl)aminolethylcarbamate

o HN—N\
Q-0
N

BocHN E’ ' H
Preparation of example 33 from the title compound of Example 7 (35 mg, 0.13 mmol), (2S){(tert-
butoxycarbonyl)amino}(cyclohexyl)ethanoic acid (39 mg, 0.15 mmol), triethylamine (0.073 mL,
0.52 mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N, N-tetramethyluronium hexafluorophosphate
(58 mg, 0.15 mmol) in N, N-dimethylformamide (2.0 mL) was carried out analogously to Example
11 except that after 24 hours additional (2 S)-{(tert-butoxycarbonyl)amino](cyclohexyl)ethanoic acid
(17 mg, 0065 mmol) and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium
hexafluorophosphate (25 mg, 0.065 mmol) were added to drive the reaction to completion. Silica’
gel chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by diethyl
ether trituration‘afforded the title compound (45 mg, 0.087 mmol) as a yeliow poWder in 67% vield.
'H-NMR (dg-DMSO): & 12.08 (s, 1H), 10.38 (s, 1H), 10.13 (s, 1H), 8.14 (s, 1H), 7.71-7.44 (m, 6H),
6.90 (m, 1H), 3.95 (m, 1H), 1.78-1.44 (m, 5H), 1.43-1.24 (m, 10H, ‘contains singlet at 1.39), 1.23-
1.02 (m, 5H).
LCMS: (M+H) 514.1. ,
Example 34: (2S)-2-amino-2-cyclohexyl-N-(6-oxo0-2-phenyl-5 6-dihydro-1H-[1,2]diazepino[4.5.6-
cdlindol-8-yl)ethanamide irifluoroacetate

HN—N

TFA NH, H
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Preparation of example 34 from the title compound of Example 33 (40 mg, 0.078 mmol), and 1:1
TFA/CH,Cl; (5 mL) was carried out analogously to Example 20. Isolation, also in an analogous
manner, included a further trituration with methanol/diethyl ether and afforded the title compound
(10 mg, 0.019 mmol) as an orange/yellow powder in 24% vyield. '

'H NMR (de-DMSO): 5 12.19 (s, 1H), 10.60 (s, 1H), 10.44 (s, 1H), 8.25 (br s, 3H), 8.11 (s, 1H),
7.71-7.46 (m, 7H), 3.69 (m, 1H), 1.93-1.52 (m, 6H), 1.29 -0.97 (m, 5H).
LCMS: (M+H™) 415.1.

Example 35:

benzamide
HN—N
o) N
i ‘),
N N
H H

£
Preparation of exanﬁple 35 from the title compound of Example 7 (0.025g, 0.09 mmol), 3-Fludro-
benzoic acid (0.015g, 0.11 mmol), triethylamine (0.05 mL, 0.4 mmol), O—(7-aia'benzotriazol-1-yl)—
N,N,N’,N’&etramethyluronium * hexafluorophosphate (38 mg, 01 mmol) and NN-
dimethylformamide (0.05 M, 1.8 mL) was carried out analogouély to Example 11. Silica gel
chromatography (95:5 CH,Ciz/methanol), also in an analogous manner, afforded the title
compound (15 mg) as a yellow powder in 42% yield.

'H-NMR (de-DMSQ): & 12.18 (s, 1H), 10.47 (s, 1H), 10.40 (s, 1H), 8.31 (d, 1H, J= 1.3 Hz), 7.92
(d, 1H, J = 1.5 Hz), 7.90-7.81 (m, 2H), 7.72-7.41 (m, 8H).

HRMS: (M+H") caled for C,3H16N4O2F, 399.1257, found 399.1257.

Example 36: N-(6-Oxo-2-phenyl-5,6-dihvdro-1H-[1.2]diazepinol4,5.6-cd]indol-8-yi)-4-phenyl-

butyramide

HN—N
: o A\
POS
QI L0
H H
Preparation of example 36 from the title compound of Example 7 (0.030g, 0.11 mmol), 4-Phenyl-
butyric acid (0.027g, 0.16 mmol), triethylamine (0.077 mL, 0.44 mmol), O-(7-azabenzotriazol-1-yl)-

N,N,N’ N-tetramethyluronium  hexafluorophosphate (63‘ mg, 0.16 mmol) and N,N-
dimcthylformamide (0.05 M, 2.0 mlL) wae rarried nit analogously to Examole 11. Silica ael

chromatography (95:5 CH,Cl./methanol) afforded the titie compound (15 mg) as a yellow powder
in 33% yield.
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"H-NMR (ds-DMSO): & 12.06 (s, 1H), 10.35 (s, 1H), 10.06 (s, 1H), 8.18 (d, 1H, J = 1.5 Hz), 7.69-
7.46 (m, 7H), 7.33-7.16 (m, 5H), 2.64 (dd, 2H, J = 7.4, 7.0 Hz), 2.35 (m, 5H), 1.97-1.86 (m, 2H).
HRMS: (M+H") calcd for CosHzoN,O, 423.1821, found 423.1826, _
Anal. Calcd. for CpgHzN4O, * 0.2 H,0: C, 73.29; H, 5.30; N, 13.15. Found: C, 73.33; H, 5.28; N,
13.23.

Example 37: 1-Methyl-piperidine-4-carboxylic acid (6-0x0-2-phenyl-5 6-dihydro-1H-
iazepi ' -amide; 2,2 2-trifluoro-acetic acid salt 3

Preparation of example 37 from the title compound of Example 7 (0.030g, 0.11 mmol), 1-Methyl-
piperidine-4-carboxylic acid (0.023g, 0.16 mmol), triethylamine (0.077 mL, 0.44 mmotl), O-(7-
azabenzotriazol-1-yf}-N, N, N, N-tetramethyluronium hexafiuorophosphate (63 mg, 0.16 mmol) and
N,N-dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. HPLC

| purification afforded the title compound (23 mg) as a yellow powder in 41% vield.

"H-NMR (dg-DMSO): & 12.10 (s, 1H), 10.39 (s, 1H), 10.23 (s, 1H), 9.17 (bs, 1H), 8.12 (d, 1H, J =
1.5 Hz), 7.69-7.47 (m, 7H), 3.05-2.93 (m, 2H), 2.80 (d, 3H), 2.65-2.48 (buried m, 1H), 2.10-2.01
(m, 2H), 1.92-1.80 (m, 2H).

HRMS: (M+H") calcd for Cz3HasNsO2, 402.1930, found 402.1937.

Example _ 38: N-(6-Oxo-2-phenvl-5,6—dihvdro—1H-H,2]diggeginol4,5,6—cq]indol-8-xl)-3—ghenyl-

propionamide

HN—N
SN
N\
N

Preparation of example 38 from the titie compound of Example 7 (0.030g, 0.1 1‘ mmol), 3-Phenyi-
propionic acid (0.025g, 0.16 mmol), triethylamine (0.077 mL, 0.44 mmol), O-(7-azabenzotriazol-1-
yl)-N,N,N’,N’-tetramethylurdnium hexafluorophosphate (63 -mg, 0.16 mmol) and N,N-
dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (95:5 CH,Cl,/methanol) afforded the title compound (15 mg) as a yeliow powder

~in 34% yield.
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1H-NMR (de-DMSO): 8 12.09 (s, 1H), 10.38 (s, 1H), 10.36 (s, 1H), 10.13 (s, 1H),8.15(d, 1H, J =
1.5 Hz), 7.68-7.46 (m, 11H), 7.31 (d, 2H, J = 8.4 Hz), 7.24 (d, 1H, J = 8.2 Hz), 3.65 (s, 2H), 3.45
(s, 2H).
: HRMS: (M+H") calcd for CasHaqN4O2, 409.1665, found 409.1683.
5 Example 39:  6-Dxo-2-phenyl-5.6-dihydro-1H-[1 2]diazenino[4.5,6-cd|indole-8;carbo_xylic acid

methyl ester

-HO. 0 HO._ O MeO._ O
o gr  HNOj3 HpS04 Br H2804, MeOH Br
: HO. 9 HO flux, 709 M
<15 °C, 87% NO, e ‘ux 70% o) NO,
- : SnClg, H0O

-

(CgHsCN),PdCly, Cul

P
_—

MeOH, reflux, 98%

‘t+BugP, DIPA,
Dioxane, 1t, 53%

MeO.__.0O MeO.__.O
=0
POCI;. DMF, CH.Cl
C-0 = e -0
MeO. E 71% MeO. N
(o} o H
39(d) 39(e)

NH>NH2.H20, AcOH

MeOH, reflux, 72%

Step 1. Preparation of 4-bromo-5-nitroisophthalic acid 39(a)
To a 3-L 4-neck round-bottomed flask equipped with a mechanical stirrer, thermometer, 250-mL

10  addition funnel and charged with concentrated H,SO4 (577 mL), was added 4-bromoisophthalic

acid (75.0 g, 306 mmol). The white suspension was cooled to ice-bath temperature and a nitrating
reagent (pre-prepared by the careful addition of H,SO, (169 mL) to HNO; (107 mL)) was slowly
added while maintaining an internal reaction temperature of less than 15 °C. When addition was
somplots, the ice-hath wae ramaved and the snepansinn sfirred overnight at room temperature.
15  After approximately 14 hours, the flask was placed in an ice-bath and crushed ice was added to

quench the excess nitrating reagent while maintaining an internal temperature less than 40 °C.
The cream-colored suspension was fillered, and the solids were collected by filtration and washed
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with a small volume of ice-cold water. The solids were dissolved in methanol and the volatile
components were evaporated. The resulting solids were dried at 60 °C.in a vacuum oven
overnight to afford Intermediate 39(a) (79.6 g) in 87% yield.
'H NMR (ds-methanol):  8.47 (d, 1H, J= 1.8 Hz), 8.39 (d, 1H, J = 1.8 Hz).
LCMS: (M-H) 289, \
Step 2. Preparation of Dimethyl 4-bromo-5-nitroisophthalate 39(b)
To a solution of Intermediate 39(a) (77.6 g, 267 mmol) in methanol (500 mL) was added
concentrated H,SO, (10 mL). The reaction flask was heated in an oil bath at reflux with stirring for
approximately 8 hours at which point LC/MS analysis indicated consumption of starting material.
The mixture was allowed to cool to room temperature and white solids began to crystallize in the
flask. After sitting overnight, the crystals were collected by filtration and washed with water until
the pH of the filtrate was neutral. The crystals (51.9 g) were dried in an Abderhalden drying
apparatus over refluxing acetone. The mother liquor was concentrated to provide a second crop
(7.58 g) which was combined with the first to afford Intermediate 39(b) (59.4 g) in 70% yiéld.
'H NMR (ds-DMSO): 5 8.62 (s, 1H), 8.45 (s, 1H), 3.95 (s, 3H), 3.93 (s, 3H).
Step 3. Preparation of Dimethyl §-nitro-4-(phenylethynyl)isophthalate 39(c)
A flask containing 1,4-dioxane (16 mL) was purged with nitrogen. Cul (0.12 g, 0.628 mmol) and
bis(benzonitrile)dichloropaliadium(ll) (0.361 g, 0.942 mmol) were added in portions. Tri-tert-

- butylphosphine (7.83 mL, 1.88 mmol) was added as a 0.24 M solution in 1 .4-dioxane via syringe.

The solution was allowed to stir for approxrmately 5 min at which point dusopropylamme (2.65 mL,

18.9 mmol) was added via syringe. Intermediate 39(b) (5.00 g, 15.7 mmol) was added in one solid
portion followed by phenylacetylene (2.08 mL, 18.9 mmol). A precipitate formed immediately. The
reaction was capped and stirred at room temperature overnight. The mixture was filtered through
diatomaceous earth which was subsequently washed with ethyl acetate to recover any trapped
product. The combined filrate and washings were concentrated and dissoived in a minimal
amount of hot ethyl acetate. Hexane was added to recrystallize brown needles which were
collected by filtration and further washed with hexane. The needles (4.5 g) were dried in a vacuum
oven at 60 °C overnight. The mother liquor was concentrated and subjected fo silica gel
chromatography (10-30% ethyl acetate/hexanes) to yield an additional 1.2 g of a dark brown solid
which was combined with the first batch to afford Intermediate 39(c) (5.7 g) in 53% yield.

'H NMR (CDCls): §8.73 (d, 1H, J= 1.5 Hz), 8.65 (d, 1H, J = 1.8 Hz), 7.61-7.64 (m, 2H), 7.37-7.46
(m, 3H), 4.03 (s, 3H), 4.00 (s, 3H).

LCMS: (M+H) 340.

Step 4. Preparation of Dimethyl 2-phenyl-1H-indole-4,6-dicarboxylate 39(d)

To-Intermediate 39(c) (6.37 g, 18.8 mmol) was added anhydrous methanol (120 mL). To the
resulting slurry was added Tin(ll) chioride (35.6 g, 188 mmol), and the reaction fiask was refluxed
for 55 hours. Methanol was removed under reduced pressure and the resulting residue was
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suspended in a small volume of ethyl acetate. Dichloromethane was then added such that the
resulting concentration was approximately 95% dichloromethane : 5% ethyl acetate. This
suspension was then filtered through a short silica gel plug. The filtrate was concentrated and
purified twice by flash silica gel chromatography (5-40% ethy! acetate/dichloromethane) to obtain
3.1 g of intermediate 39(d) in 53% yield.
'H NMR (dg-DMSO): § 12.35 (s, 1H), 8.37 (s, 1H), 8.28 (s, 1H), 7.98-8.00 (m, 2H), 7.47-7.60 (m,
4H), 3.99 (s, 3H), 3.93 (s, 3H).
LCMS: (M+H) 310.
Step 5. Preparation of Dimethyl 3-formyl-2-phenyi-1H-indole-4,6-dicarboxylate 39(e)
To a solution of Intermediate 39(d) (0.052 g, 0.17 mmol) in anhydrous N,N-dimethylformamide (2
mL) at room temperature was added POCI; (0.2 mL, 2.1 mmol). The resuiting violet solution was
stirred for 1 hour at room temperature. The mixture was poured into saturated aqueous sodium
carbonate (15 mL) and extracted with ethyl acetate. The organic layer was dried over sodium
sulfate, concentrated, and purified by silica gel chromatography (33% ethyl acetate/hexanes) to
give Intermediate 39(e) (0.0404 g) in 71% yield. _
'H NMR (de-DMSO): 3 13.00 (s, 1H), 9.95 (s, 1H), 8.21 (s, 1H), 7.94 (s, 1H), 7.85-7.75(m, 2H),
7.70-7.55 (m, 3H), 3.90 (s, 3H), 3.86 (s, 3H).
LCMS: (M+H) 338, (M-H) 336.
Step 6. Preparation = of  Title Compound: 6-Oxo0-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indole-8-carboxylic acid methyl ester
To a2 solution of Intermediate 39(e) (1.39 g, 4.12 mmol) in anhydrous methanol (70 mL) was
added anhydrous hydrazine (0.19 mL, 6.18 mmol). The mixture was refluxed overnight. After
cooling, the yellow precipitate was collected by filtration and washed with ice-cold methanol. After
drying under vacuum at 60 °C bvernight, the title compound (1.06 g) was obtained as a bright
yellow solid in 72% yield.
'H-NMR (ds-DMSO): 8 12.58 (s, 1H), 10.54 (s, 1H), 8.13 (d, 1H,J=1.3Hz), 807, 1H, J=13
Hz), 7.77-7.67(m, 2H), 7.66-7.54 (m, 3H), 7.52 (s, 1H), 3.88 (s, 3H).
LCMS: (M+H") 320.3
Example 40: 3-Fluoro-2-methyl-N-{6-oxo-2-phenyl-5,6-dihydro-1H-[1.2]diazepinof4.5.6-cdl]indol-8-

yl)-benzamide

HN—N
0. A\

| =
, <

('ZU

F

0

TZ
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Preparation of example 40 from the title compound of Exémple 7 (0.030g, 0.11 mmol), 3-Fluoro-
2-methyl-benzoic acid (0.025g, 0.16 mmol), triethylamine (0.077 mL, 0.44 mmol), O-(7-
azabenzotriazol-1-yl)-N,N, N’ N-tetramethyluronium hexafluorophosphate (63 mg, 0.16 mmol) and
N,N-dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (95:5 CH,Cl,/methanol) afforded the title combound (14 mg) as a yellow powder
in 33% yield.

'H-NMR (ds-DMSO): § 12.15 (s, 1H), 10.55 (s, 1H), 10.39 (s, 1H), 8.23 (d, 1H, J = 1.5 Hz), 7.84
(d, 1H, J = 1.4 Hz), 7.72-7.48 (m, 6H), 7.39-7.27 (m, 3H), 2.31 (s, 3H).

LCMS: (M-H") 411.0.

Example _41.  2-Fluoro-N-{6-oxo-2-phenyl-5.6-dihydro-1H-[1,2]diazepino(4,5,6-cdlindol-8-y)-3-

frifluoromethyl-benzamide

o,
Q N
H > H -
F
F3

Preparation of example 41 from the title compound of Example 7 (0.1 g, 0.36 mmol), 2-Fluoro-3-
trifluoromethyl-benzoic acid (0.113 g, 0.54 mmol), triethylamine (0.2 mL, 1.45 mmol), O-(7-
azabenzotriazol-1-yl)-N, N,N', N-tetramethyluronium hexafluorophosphate (0.207 g, 0.54 mmol)
and N,N-dimethylformamide (0.1 M, 3.6 mL) was carried out analogously to Example 11, Silica gel
chromatography (95:5 CH,Cl/methano!) afforded the fitle compound (0.147 g) as a yeliow powder
in 87% yield.
'H-NMR (de-DMSO): 8 12.20 (s, 1H), 10.81 (s, 1H), 10.43 (s, 1H), 8.24 (d, 1H, J = 1.5 Hz), 8.05-
7.93 (m, 2H), 7.79 (d, 1H, J = 1.4 Hz), 7.72-7.67 (m, 2H), 7.62-7.49 (m, 5H).
HRMS: (M+H") calcd for CpgH1sN4O, Fy, 467.1131, found 467.1119.
Anal. Caled. for CaHigN4OsF, « 0.2 Hp0: C, 61.33; H, 3.09; N, 11.92; F, 16.17Found: C, 61.17;
H, 3.09; N, 11.93; F, 16.65.
Example 42: N-{6-Ox0-2-phenyl-5,6-dihydro-1H-{1.2]diazepino[4.5,6-cdlindol-8-y1)-2-

trifluoromethyl-benzamide

HN—N

o A\
. o O A O
Fa
Preparation of example 42 from the title compound of Example 7 (0.1 g, 0.36 mmol), 2-
Triflucromethyl-benzoic acid (0.103g, 0.54 mmol), triethylamine (0.2 mL, 1.45 mmol), O-(7-
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azabenzotriazol-1-yl)-N,N,N', N -tetramethyluronium hexaﬂuorophosphate (0.207 g, 0.54 mmol)
and N, N-dimethylformamide (0.1 M, 3.6 mL) was carried out analogously to Example 11. Silica gel
chromatography (95:5 CH,Cl,/methanol) afforded the title compound (0.075 g) as a yellow powder
in 46% yield.
"TH-NMR (de-DMSO): § 12.14 (s, 1H), 10.71 (s, 1H), 10.40 (s, 1H), 8.17 (d, 1H, J = 1.4 Hz), 7.89-
7.66 (m, 7H), 7.62-7.49 (m, 4H).
HRMS: (M+H™) calcd for Ca4H1gN4O, F3, 449.1225, found 449.1223.
Example 43: N-(6-Oxo-2-phenyl-5.6-dihydro-1H-[1.2]diazepino[4.5.6-cdlindol-8-yi)-3-

trifluoromethyl-benzamide

o HN—N\
O
N E
Fa

Preparation of example 43 from the tite compound of Example 7 (0.03 g, 0.11 mmol), 3-
Trifluoromethyl-benzoic acid (0.031 g, 0.16 mmol), triethylamine (0.078 mL, 0.43 mmol), O~7-
azabenzotriazol-1-yl)-N,N,N’,N*-tetramethyluronium hexafiuorophosphate (0.062 g, 0.11 mmol)
and N,N-dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica
gel chromatography (95:5 CH,Clz/methanol) afforded the title compound (0.030 g) as a yellow
powder in 61% yield.
"H-NMR (ds-DMSO): & 12.20 (s, 1H), 10.62 (s, 1H), 10.42 (s, 1H), 8.39-8.30 (m, 3H), 7.98 (d, 1H,
J=TA4Hz),7.91(d 1H, J= 1.6 Hz), 7.80 (dd, 1H, J=7.7,7.5 Hz), 7.69 (d, 2H, J = 7.2 Hz), 7.62-
7.48 (m, 4H).

HRMS: (M+H+) calcd for C24H16N402 Fg, 4491225, found 449.1229.
Example 44: __ 3-Chioro-N-(6-oxo-2-phenyl-5 6-dihydro-1H-[1.2]diazepinof4.5.6-cdlindol-8-yi)-

benzamide
HN—N

0. N
LD
N
: .
Preparation of example 44 from the tite compound of Example 7 (0.03 g, 0.11 mmol), 3-
Chloromethyl-benzoic acid (0.025 g, 0.16 mmol), triethylamine (0.078 mL, 0.43 mmol), O-(7-

azabenzotriazol-1-yl)-N, N, N, N-tetramethyluronium hexafluorophosphate (0.062 g, 0.11 mmol)
and N,N-dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica
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gel chromatography (95:5 CH,Cl,/methanol) afforded the title compound (0.015 g) as a yellow
powder in 33% yield. .
'H-NMR (de-DMSO): § 12.18 (s, 1H), 10.50 (s, 1H), 10.41 (s, 1H), 8.32 (d, 1H, J = 1.5 Hz), 8.09
(s, 1H), 7.98 (d, 1H, J=7.8 Hz), 7.91 (d, 1H, J = 1.6 Hz), 7.72-7.65 (m, 3H), 7.62-7.47 (m, 5H).
HRMS: (M+H") calcd for Ca3H1gN4O,Cl, 415.0962, found 415.0981.

Example 45
(1R 2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5 6-dihydro-1H-

1.2ldiazepinol4,5.6-cdlindol-8-yl)-amide; and

(18,28)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo—2-phenvl-5;6—dihvdro-1H-
[1.2]diazepino[4.5.6-cdjindol-B-yl)-amide

HN—N :
©\7!Lﬁ () QL. e

Preparation of example 45 from the title compound of Example 7 (30 mg, 0.11 mmol), + trans-2-
phenyi-1-cyclopropanecarboxylic acid (26 mg, 0.16 mmol), triethylamine (0.076 mL, 0.565 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate (62 mg, 0.16
mmol) in N,N-dimethylformamide (1.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by trituration
with ethyl acetate / diethyl ether afforded the title compound (6.5 mg, 0.015 mmol) (mixture of
frans diastereomers) as a yellow powder in 14% yield.

'H-NMR (de-DMSO): 8 12.09 (s, 1H), 10.44 (s, 1H), 10.37 (s, 1H), 8.17 (s, 1H), 7.71-7.44 (m, TH),
7.35-7.25 (m, 2H), 7.24-7.10 (m, 3H), 2.39 (m, 1H), 2.10 (m, 1H), 1.52 (m, 1H), 1.38 (m, 1H).
LCMS: (M+H) 419.1.

Example 46: 2-(3-Chlorophenyl)-N-(6-0x0-2-phenyl-5.6-dihydro-1H-[1 2]diazepinol4.5.6-cd]indol-

8-yl)acetamide

0.

L

cl N
Preparation of example 46 from the title compound of Examplé 7 (30 mg, 0.11 mmol), (3-
chlorophenyl)acetic acid (28 mg, 0.16 mmol), triethylamine (0.076 mL, 0.55 mmol), and O«(7-

azabenzotriazol-1-yl)-N,N, N, N'-tetramethyluronium hexafluorophosphate (62 mg, 0.16 mmol) in
N, N-dimethylformamide (1.6 mlL) was carried out analogously to Example 11. Silica gel
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chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by methanol
trituration afforded the title compound (6.5 mg, 0.015 mmol) as a yeliow powder in 14% yield.
TH-NMR (de-DMSO): § 12.10 (s, 1H), 10.39 (s, 1H), 10.17 (s, 1H), 8.16 (s, 1H), 7.70 -7.18 (m,
11H), 3.69 (s, 1H), 3.50 (s, 1H). v
LCMS: (M+H) 427.1.
Example _47: __N-(6-Oxo-2-phenyl-5.6-dihydro-1H-[1.2]diazepinol4.5.6-cd]indol-8-yl)-4-thien-2-

ibutanamide

| AR\
QL0
NN

Preparation of example 47 from the title compound of Example 7 (30 mg, 0.11 mmol), 4-thien-2-
ylbutanoic acid (24 mg, 0.16 mmol), triethylamine (0.076 mb, 0.55 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafiuorophosphate (62 mg, 0.16 mmol) in
N.N-dimethylformamide (1.5° mL) was carried out analogously to Example 11. Silica gel
chromatography (3% methanol in CH,Cl, increasing to 6% methano! in CH,Cl,), also in an
analogous manner, followed by methanol trituration afforded the title compound (6.5 mg, 0.015
mmol) as a yellow powder in 14% yield.

"H-NMR (dg-DMSO): 8 12.07 (s, 1H), 10.38 (s, 1H), 10.09 (s, 1H), 8.18 (s, 1H), 7.69-7.61 (m, 3H),
7.60-7.53 (m, 2H), 7.52-7.45 (m, 2H), 7.33 (m, 1H), 6.96 (m, 1H), 6.89 (m, 1H), 2.86 (t, 2H, J =
7.53 Hz), 2.40 (t, 2H, J = 7.35 Hz), 2.02 -1.89 (m, 2H).

LCMS: (M+H) 427.1.
Example 48: 1-Acetvi-N-(6-oxo-2-phenyl-5.6-dihvdro-1H-[1.2]diazepinol4,5.6-cd]indol-8-

viipiperidine-4-carboxamide

L
r’O)L“'

Preparation of example 48 from the tite compound of Example 7 (30 mg, 0.11 mmol), 1-
acetylpiperidine-4-carboxylic acid (28 mg, 0.16 mmol), triethylamine (0.076 mL, 0.55 mmol), and
O-(7-azabenzotriazol-1-yl)-N,N, N, “tetramethyluronium hexafluorophosphate (62 mg, 0.16
mmol) in N, N-dimethylformamide (1.5 mL) was carried out analogously to Example 11. Silica gel
chromatography (3% methanol in CH,Cl; increasing to 6% methanol in CH;Cl), also in an
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analogous manner, followed by methanol trituration afforded the title compound (12 mg, 0.028
mmol) as a yellow powder in 25% yield.
"H-NMR (ds-DMSO): & 12.07 (s, 1H), 10.37 (s, 1H), 10.10, s, 1H), 8.17 (s, 1H), 7.72-7.43 (m, 7H),
4.41 (d, 1H, J = 15.07 Hz), 3.87 (d, 1H, J = 14.13 Hz), 3.07 (t, 1H, J = 12.81 Hz), 2.65-2.53 (m,
2H, partially obscured), 2.02 (s, 3H), 1.76-1.90 (m, 2H), 1.70-1.37 (m, 2H).
LCMS: (M+H) 430.1, (M+Na") 462.1.
Example 49: 6-Ox0-2-phenyl-5.6-dihydro-1H-[1.2]diazepinol4,5 6-cdlindole-8-carboxylic _acid,

potassium salt

+ HN—N
(0
-

To the title compound of Exampie 39 (3.0 g, 9.39 mmol) was added DMSO (20 mL). To this semi- ‘
suspension was added 2N KOH (19 mL, 37.8 mmol). The solution tumed a deep red color and
was stirred for approximately 1.5 hours at room temperature. The reaction was purified by
preparative HPLC (5-60% CH;CN/HO) over 60 minutes. Fractions containing the product were
lyophilized to afford the title compound (0.8 g) as an orange solid in 25% yield.

"H-NMR (ds-DMSO): § 12.21 (s, 1H), 10.12 (s, 1H), 8.16 (d, 1H, J= 1.0 Hz), 8.01 (d, 1H, J= 1.0
Hz), 7.73-7.65 (m, 2H), 7.62-7.46 (m, 3H), 7.44 (s, 1H).

LCMS: (M+H*) 306.1

Example 50: 3-(2—Methylphenvl)-N—(6-oxo—2-phenvI-5.6-dihvdro—1H—H.21diazenino[4.5.6-cdiindol-

8-yl)propanamide

HN-—-N

N N
' H H

Preparation of example 50 from the title compound of Example 7 (30 mg, 0.11 mmol), 3-(2-
methylphenyl)propanoic acid (27 mg, 0.16 mmol), triethylamine (0.076 mL, 0.55 mmol), and O-(7-

" azabenzotriazol-1-yl)-N,N,N,N-tetramethyluronium hexafluorophosphate (62 mg, 0.16 mmol) in

N,N-dimethylformamide (1.5 mL) was carried out analogously to Example 11. Silica gel
chromatography (3% methanol in CH.Cl; increasing to 5% methanol in CH,CL), also in an
analogous manner, followed by methanol trituration afforded the title compound (6 mg, 0.014
mmol) as a yellow powder in 13% yield. V

"H-NMR (ds-DMSO): 5 12.08 (s, 1H), 10.37 (s, 1H), 10.10 (s, 1H) 8.20 (s, 1H), 7.72-7.42 (m, 7H),
7.26-7.05 (m, 4H), 2.96-2.87 (m, 2H), 2.64-2.55 (m, 2H, partially obscured), 2.32 (s, 3H).
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LCMS: (M+H) 421.1.
Example 51: N-(6-Oxo-2-phenyl-5.6-dihydro-1H-[1.2]diazepino[4,5.6-cdlindol-8-yl)-3-(1-{rityl-1H-

imidazol-4-yl)-propionamide

o T
N gr\* &
g

Preparation of example 51 from the title compound of Example 7 (hydrochloride) (31 mg, 0.10
mmol), 3-(1-Trityl-1H-imidazoM—yl)-propionic acid (46 mg, 0.12 mmol), triethylamine (0.021 mL,
0.15 mmol), and O-(7-azabenzotriazol-1-yi)-N,N,N’,N'tetramethyiuronium hexafluorophosphate
(46 mg, 0.12 mmol) in CH.Cl; (0.4 mlL) and N,N-dimethylformamide (0.4 mL) was carried out
analogously to Example 11. Silica gel chromatography (3% tristhylamine in 5:4:1
hexane:CH;Cl::methanol), also in an analogous manner, afforded the title compound (40 mg,
0.062 mmol) as a yellow powder in 62% yield.

"H NMR (CDCly/d;-methanol): § 8.21 (s, 1H), 7.65-7.25 (m, 15H, partially obscurred), 7.10-7.02
(m, 8H), 6.65 (s, 1H), 2.99-2.89 (m, 2H), 2.71-2.62 (m, 2H). |
LCMS: (M+H") 641.2. |

Example_52; 3-(1H-lmidazol-4-yl)-N-(6-0xo-2-phenyl-5.6-dihydro-1H-[1,2]diazepinof4,5.6-cdlindol-

8-vl)-propionamide; compound with trifluoro-acetic acid
HN—N

o 2
~N N N
TFA BN T N H

Preparation of example 52 from the title compound of Example 51 (32 mg, 0.050 mmol) and 45%

TFA in CH.Cl, (1 mL) was carried out analogously to Example 20. (Deprotection of trityl group .
was effected using the same conditions as for terf-butoxycarbonyl deprotection.) Isolation, also in
an analogous manner, additionally included recrystallization from methanol/ethyl acetate and
diethyl ether to afford the title compound (16 mg, 0.031 mmol) as a yellow powder in 62% yield.

'H NMR (dg-DMSO): 13.95 (br s, 1H), 12.10 (s, 1H), 10.40 (s, 1H), 10.20 (s, 1H), 8.83 (s, 1H),
8.13 (s, 1H), 7.70-7.63 (m, 3H), 7.62-7.47 (m, 5H), 7.38 (s, 1H), 3.02 -2.93 (m, 2H), 2.78-2.70 (m,
2H). ‘
LCMS: (M+H") 399.2.
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Example 53: [{S)-1-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1.2]diazepino[4.5.6-cd]indol-8-vicarbamoyl)-

3-phenyl-propyll-carbamic acid fedf-butyl ester

HN—N
o Q
N
NHBof H
Preparation of example 53 from the title compound of Example 7 (hydroch'loride) (31 mg, 0.10

‘mmol), (S)-2-tert-Butoxycarbonylamino-4-phenyi-butyric acid (34 mg, 0.12 mmol), triethylamine

(0.021 mL, 0.15 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium

hexafluorophosphate (46 mg, 0.12 mmol) in CH,Cl; (0.4 mL) and N,N-dimethylformamide (0.4

mL) was carried out analogously to Example 14. Silica gel chromatography, (5:4:1

hexane:CH.Clx:methanol), also in an analogous manner, afforded the title compound (40 mg,

0.074 mmol) as a yellow powder in 74% yield.

"H NMR (de-DMSO): 12.11 (s, 1H), 10.40 (s, 1H), 10.17 (s, 1H), 8.40 (br s, 1H), 8.16 (s, 1H),

7.71-7.45 (m, 6H), 7.35-7.15 (m, 6H), 4.06 (m, tH), 2.77-2.53 (m, 2H, partially obscured), 1.92

(m, 2H), 1.42 (s, 9 H).

LCMS: (M+H") 538.1, (M+Na") 560.2, (M-H)" 536.0.

Example 54: (25)-2-Amino-N-(6-oxo-2-phenyl-5 6-dihydro-1H-{1 2ldiazepinof4 5.6-cdlindol-8-yl}-4- -

phenyl-butyramide; compound with trifiuoro-acetic acid

HN—N

o \
R~
N N .
TFA NH, 1 H

Preparation of example 54 from the title compound of Example §3 (30 mg, 0.056 mmol) and 45%
TFA in CH,Cl, (1 mL) was carried out analogously to Example 20. Isolation, also in an analogous

“manner, afforded the title compound (26 mg, 0.047 mmol) as a yeliow powder in 84% yield.

'H NMR (de-DMSO): 5 12.22 (s, 1H), 10.71 (s, 1H), 10.47 (s, 1H), 8.38 (br s, 3H), 8.13 (s, 1H),
7.72:7.66 (m, 2H), 7.64-7.49 (m, 4H), 7.36-7.28 (m, 2H), 7.27-7.19 (m, 4H), 4.05 (br s, 1H), 2.77-
2,65 (m, 2H), 2.21-2.09 (m, 2H).

LOMS: (M+H") 438.2, (M+Na") 460.1, (M-H) 436.1.
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To a solution of the title compound of Example 49 (0.058 g,70.17 mmol) in DMSO (4 mL) was
added triethylamine (0.069 mL, 0.5 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N,N~
tetramethyluronium hexafluorophosphate (0.084 g, 0.22 mmol). After approximately 5 min, 2.0 M
methylamine in tetrahydrofuran (0.5 mL, 0.25 mmol) was added and the solbtion was stirred for 2
hours. The mixture was purified using preparative HPLC (20-100% CHZCN/H,O containing 0.1%
HOAc). The pure fractions were combined and lyophilized to afford the title compound (0.0036 g)
in 6.7% yield.

"H-NMR (ds-DMSO): 6 12.46 (s, 1H), 10.45 (s, 1H), 8.58 (s, 1H), 8.20-7.90(m, 2H), 7.85-7.35 (m,
6H), 2.79 (s, 3H).

LCMS: (M+H") 319.1.

Example  56: N-[2-(1H-Imidazol-4-yethyl}-6-oxo-2-phenyl-5.6-dihydro-1 H-{1.2]diazepinol4.5.6-
cdlindole-8-carboxamide

oM
s 00

Preparation of example 56 from the title compound of Example 49 (0.0956 g, 0.28 mmol), 2-(1H-

imidazol-4-yl)ethylamine dihydrochioride (0.0618 g, 0.34 mmol), triethylamine (0.2 mL, 1.4 mmol),

and O-~(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafiuorophosphate (0.129 g, 0.34

mmol) in DMSO (6 mL) was carried out analogously to Example 58. Preparative HPLC (10-80%

CH,CN/H,0), also in an analogous manner, afforded the title compound (0.0021 g) in 18% yield.

'H-NMR (ds-DMSO): & 12.48 (s, 1H), 10.49 (s, 1H), 8.77 (t, 1H, J = 5.7 Hz), 8.08 (s, 1H), 8.01 (s,

1H), 7.75-7.66(m, 2H), 7.64-7.54 (m, 5H), 7.51 (s, 1H), 6.85 (s, 1H), 3.55-3.45 (m, 2H), 2.84-2.73

(t, 2H, J=7.2 Hz).

LCMS: (M+H") 399.1

Anal. Caled. for CopH1sNsO3 » 0.60 HCI » 0.75 H,0: C, 60.91; H, 4.67; N, 18.37. Found: C, 60.74,

H,4.74; N, 19.48.
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Example 57: 4-Dimethylamino-N-(6-ox0-2-phenyl-5 6-dihydro-1H-[1.2]diazepinol4. 5 6-Cd||ndol-8-

1)-bu rarmde hydrochloric salt

HN-—N

0
N\/\/U\N O N\
HCI H H
Preparation of example 57 from the title compound of Example 7 (hydrochloride) (27 mg, 0.086
mmol), 4-dimethylamino-butyric acid(hydrochloride)(17 mg, 0:104 mmal), triethylamine (0.036 mL,
0.258 mmol), and O-(7-azabenzotriazol-1-yl)-N, N, N’ N-tetramethyluronium hexafluorophosphate
(40 mg, 0.104 mmoal) in CH,Cl; (0.3 mL) and N,N-dimethylformamide (0.3 mL) was carried out
analogously to Example 11. Silica gel chromatography (2% triethylamine in 9:1 CH.Cl,:methanol)
of the freebase afforded, after acidification with HCI, the title compound (18 mg, 0.042 mmol) as a
yellow powder in 49% yield.

'H NMR (ds-DMSO): & 12.10 (s, 1H), 10.39 (s, 1H), 10.21 (s, 1H), .60 (br s, 1H, HCI), 8.13 (s,
1H), 7.69-7.46 (m, 7H), 3.15-3.04 (m, 2H), 2.80 (s, 6H, with fine splitting), 2.45 (t, 2H, partially
obscurred), 2.02-1.90:(m, 2H). :

LCMS: (M+H *) 390.2.

To a solution of the title compound of Example 49 (0.0548 g, 0.16 mmol) in DMSO (1.8 mL) was
added triethylamine (0.0268 mL, 0.192 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’ N~
tetramethyluronium'hexaﬂuorophosphate (0.0669 g, 0.176 mmol). After approximately 5 min, 2-
pyridin-2-ylethylamine (0.0215 g, 0.176 mmoal) was added and the solution was allowed to stir
overnight. The product was purified using preparative HPLC (5-35% CH3CN/H0). The pure

_ fractions were combined and lyophilized to afford the title compound (0.013 g) as a yellow powder

in 20% yield.

'H NMR (de-DMSO): & 10.37 (s, 1H), 8.74 (s, 1H), 8.51 (d, 1H, J = 3.0 Hz), 8.01 (d, 2H, J = 11
Hz), 7.49-7.71 (m, 7H), 7.20-7.29 (m, 2H), 3.62(d, 1H, J= 4.9 Hz), 3.02 (t, 1H, J = 6.4 Hz).

LCMS: (M+H) 410.

Example 59 fert-Butyl (1R)-1-cyclohexyl-2-ox0-2-](6-0x0-2-phenyl-5 6-dihydro-1H-

[1.2]diazepinof4,5 6-cdlindol-8-yl)amino]ethylcarbamate
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o HN-N\
O -0
N N

Kok H
Preparation of example 59 from the title compound of Example 7 (70 mg, 0.25 mmol), (2R){(tert-
butoxycarbonyl)amino](cyclohexyl)ethanoic acid (88 mg, 0.38 mmol), triethylamine (0.139 mL, 1.0
mmol), and O—(7-azaben20triazo!-1 -y}-N,N,N’, N'tetramethyluronium hexafluorophosphate (144
mg, 0.38 mmol) in N,N-dimethylformamide (2.0 mL) was carried out analogously to Example 11
except that after 24 hours additional (2R)-[(tert-butoxycarbonyl)amino}(cyclohexyl)ethanoic acid
(32  mg, 013 mmol) and O-(7-azabenzotriazol-1-y)-N,N,N’,N-tetramethyluronium
hexaﬂuorophbsphate (48 mg, 0.13 mmol) were added to drive the reaction to completion. Silica
gel chromatography (1:1 ethyl acetatethexane), also in an analogous manner, followed by diethyl
ether trituration afforded the title compound (90 mg, 0.17 mmol) as a yellow powder in 70% yield.
'H-NMR (ds-DMSO): & 12.09 (s, 1H), 11.43 (s, 1H), 10.39 (s, 1H), 10.14 (s, 1H), 8.16 (s, 1H),
7.70-7.64 (m, 3H), 7.61-7.54 (m, 2H), 7.53-7.46 (m, 2H), 3.96 (m, 1H), 1.79-1.49 (m, 6H), 1.41-
1.29 (m, 14H, contains singlet at 1.38).
LCMS: (M+H) 514.2.
Example 60: (2R)-2-Amino-2-cyclohexyl-N-(6-0xo-2-phenyl-5,6-dihydro-1H-{1,2]diazepinof4,5,6-

cdlindol-8-yl)ethanamide trifluoroacetate

HN—N
o A\

0

O C0HD

TEA R, M H
Preparation of example 60 from the title compound of Example §9 (90 mg, 0.17 mmol), and 1:1
TFA/CH,Cl, (5 mL) was carried out analogously to Example 20. Isolation, also in an analogous
manner, included a further trituration with methanol/diethyl ether and afforded the title compound
(70 mg, 0.013 mmol) as an orange/yellow powder in 78% yieid.
TH-NMR (ds-DMSO): & 12.22 (s, 1H), 10.63 (s, 1H), 1047 (s, 1H), 8.22 (br s, 2H), 8.14 (s, 1H),
7.72-7.66 (m, 3H), 7.64-7.49 (m, 4H), 3.72 (m, 1H), 1.91-1.59 (m, 6H), 1.29-1.14 (m, 5H, partially

obscured by diethyl ether).
LCMS: (M+H") 416.2, (M+Na®) 438.2.
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Preparation of example 1 from the title compound of Example 7 (198 mg, 0.72 mmol), (1R,2R)-
2-phenylcyclopropanecarboxylic acid (175-mg, 1.08 mmol; as described by A. Thurkauf, et al., J.
Med. Chem. 43, 3923-3932, (2000)), triethylamine (0.401 mlL, 2.88 mmol), and O-«(7-
azabenzotriazol-1-yl)-N, N,N’, N'-tetramethyluronium hexafluorophosphate (411 mg, 1.08 mmol) in
N, N-dimethyliormamide (10.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (3% methanol in CH,Cl,), also in an analogous manner, followed by collection on
a frit and subsequent washing with diethyl ether afforded the title compound (86 mg, 0.20 mmol)
as a yellow powder in 28% yield.

"H-NMR (ds-DMSO): § 12.09 (s, 1H), 10.44 (s, 1H), 10.37 (s, 1H), 8.16 (d, 1H, J = 1.6 Hz), 7.69-
7.63 (m, 3H), 7.60-7.46 (m, 4H), 7.34-7.17 (m, 5H), 2.44-2.35 (m, 1H), 2.13-2.05 (m, 1H), 1.55-
1.48 (m, 1H), 1.42-1.34 (m, 1H).

LCMS: (M+H") 421.1.

Alternative Method for the Preparation of Example 61
I MeO___.0

MeO,_ .0
HATU, E, DF, 86% O N\ Q POC3. DMF
———
, @ o N CHaCly, 98%
H 61(a)

HN—N
O A\
O A\ NHaNHy, AGOH, MeOH ?
MeOH, reflux, 88% a LN N
H H

81(b)
Step 1. Preparation of 2-Phenyl—6-[((1R,2R)—2-phenyl-cyclopropanecarbonyl)—amino]-1H-
indole-4-carboxylic acid methyl ester 61(a)
Preparation from Intermediate 7(a) (3.83 g, 1264 mmol), (1R,2R)-2-phenyi-
cyclopropanecarboxylic acid (2.27 mg, 13.97 mmol), triethylamine (3.52 mL, 25.28 mmol), and O-
(7-azabenzotriazol-1-yl)-N,N, N, N'-tetramethyluronium hexafluorophosphate (5.31g, 13.97 mmol)
in CHoCl; (6.5 mL) and N, N-dimethylformamide (6.5 mL) was carried out analogously to Example
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11. Extractive work-up from ethyl acetate and saturated agueous NaHCO; afforded the crude
product as an oil in N, N-dimethylformamide. Diethyl ether {c.a. 500 mL) and CH,Cl, (80 mL) were
added and the mixture was capped and stirred vigorously overnight whereupon the oil was
converted to greenish tan solids which were collected by filtration and washed with diethyl ether,
methanol, and water. The filtrate was evaporated to an oil and water was added to precipitate a
second batch of solids which was also collected by filtration and also washed with methanol and
water. Both batches of precipitated and washed solids were combined to give 4.18 g of desired
product. In addition, the final fitrate was evaporated and subjected to silica gel chromatography
eluting with 1:1 hexane:acetone to give a small amount of additional product (0.275 mg).The
combined batches afforded Intermediate 61(a) (4.46 g, 10.86 mmol) as a tan solid in 86% yield.
Step 2. Preparation of 3-formyl-2-phenyl-6-[((1 R,2R}-2-phenyl-cyclopropanecarbonyl)-
amino]-1H-indole-4-carboxylic acid methyl ester 61(b) :
Intermediate 61(a) (4.02 g, 9.79 mmol) was dissolved in CHyCl; (80 mL) and treated with
Vilsmeier reagent (2.94 mL) in a manner similar to that described in siep 4 of Example 3. After
c.a. 10 min stirring at ice bath temperature followed by 10 min at room tempeature, the volume of
CH,Cl, was reduced under vacuum. With ice bath cooling and stiring, Na;COs (c.a. 1.2 g) in H,0
(10 mL) was added as a paste to the reaction. Additional H,O (20 mL) was then added to the still
cool reaction. Methanol (c.a. 100 mL) was added and the reactibn was allowed to warm to room
temperature, still stirring, whereup the slow evolution of gas was observed. After 4 hours, the
volume of the mixture was reduced under vacuum, and CH,Cl, was added to adjust the solvent
composition to approximately 4:1 CH,Cl:methanol. Precipitated Na,CO; was then removed by
filtration, and the volume of filtrate was reduced under vacuum leaving mostly methanol as the
solvent. Ethyl acetate was added and mixture was then dried (Na,SO,) and filtered and
evaporated to give yéllow solids. Silica ge! chromatography (eluting with 4:1 hexane:acetone

increasing to 1:1 hexane:acetone) afforded Intermediate 61(b) (4.2 g, 9.64 mmol) as a yellow

powder in c.a. 98% yield.

Step 3. Preparation of Title Compound: {1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-
oxo-2-phenyi-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)}-amide

Intermediate 61(b) (4.1 g, 9.41 mmol) acetic acid (0.78 mL, 13.63 mmol) and HNNH, - H;0 (1.37
mL, 28.23 mmol) in anhydrous methanol (100 mL) were refluxed in manner similar to that
described for Example 3, step 5. The resulting precipitate was collected by filtration and washed
with a minimum amount of methanol affording the title compound (3.5 g, 8.28 mmol) as a yellow

powder in 88% yield.
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Example 62: (15.2S5)-2-Phenyl-cyclopropanecarboxviic  acid (6-ox0-2-phenyl-5 6-dihydro-1H-

1.2]diazepinol4.5.6-cdlindol-8-yl)-amide

HN—N

A L0

Preparation of example 62 from the title compound of Example 7 (79 mg, 0.28 mmol), (18,28)-2-
phenyicyclopropanecarboxylic acid (60 mg, 0.37 mmol: as described by A. Thurkauf, et al., J.
Med. Chem. 43, 3923-3932, (2000)), triethylamine (0.160 miL, 1.14 mmol), and O-(7-
azabenzotriazol-1-yl)-N, N, N, N-tetramethyluronium hexafluorophosphate (141 mg, 0.37 mmol) in
N,N-dimethylformamide (10.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (5% methanol in CH,Cl,), also in an analogous manner, followed by trituration
with methanql afforded the title compound (26 mg, 0.06 mmol) as a yeliow powder in 22% yield.
'H-NMR (ds-DMSO): 5 12.10 (s, 1 H), 10.44 (s, 1H), 10.37 (s, 1H), 8.17 (s, 1H), 7.72-7.43 (m, 7H),
7.35-7.26 (m, 2H), 7.24-7.17 (m, 3H), 2.40 (m, 1H), 2.10 (m, 1H), 1.52 (m, 1H), 1.38 (m, 1H).

. LCMS: (M+H") 421.3, (M+Na*) 423.2.

Example 63: 6-Oxo-2-phenyl-N-[2-(1H-tetraazol-5-yl)ethyi]-5.6-dihydro-1H-[1 L2ldiazepinol4.5.6-

cdlindole-8-carboxamide

HN~N

s} Q

0

N

o H
Preparation of example 63 from the title compound of Example 49 (0.0989 g, 0.288 mmol), 2-(1H-
tetraazol-5-yl)ethylamine (0.072 g, 0.317 mmol), triethylamine (0.0883 mL, 0.634 mmol), and O-
(7-azabenzotriazol-1-yl)-N, N, N, N'-tetramethyluronium  hexafluorophosphate (0.121 g, 0.317
mmol) in DMSO (2 mL) was carried out analogously to Example 58. Preparative HPLC (25-80%

CH5CN/H,0), also in an analogous manner, afforded the title compound (0.002 g) in 1.7% yield.

'H NMR (de-DMSO): § 12.50 (s, 1H), 10.49 (s, 1H), 8.83 (t, 1H, J = 4.9 Hz), 8.05 (s, 1H), 7.98 (s,

1H), 7.70(d, 2H, J = 7.6 Hz), 7.51-7.62 (m, 4H), 3.64 (g, 2H, J = 6.1 Hz), 3.14 (t, 2H, J = 6.8 Hz).
HRMS calculated for CyoH17NgO; 401.1474 (M+H), found 401.1476.

H
N,N \\l/\/N

N-NH
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Example  64:  N-[2-{4-Morpholinyhethyl]-6-ox0-2-phenyl-5 6-dihydro-1H-[1.2ldiazepinof4.5.6-

cdlindole-8-carboxamide

o HN—-N\
o

Preparation of example 64 from the title compound of Example 49 (0.0991 g, 0.289 mmol), 2-
morpholin-4-ylethylamine (0.041 g, 0.317 mmol), triethylamine (0.0483 mL, 0.347 mmol), and O-
(7-azabenzotriazol-1-yl)-N,N,N',N-tetramethyluronium hexafluorophosphate (0.121 g, -0.317
mmol) in DMSO (2 mL) was carried out analogously to Example 58. Preparative HPLC (10-80%
CH3CN/H,0), also in an analogous manner, afforded the title compound (0.018 g) in 15% yield.

'H NMR (ds-DMSO): § 12.48 (s, 1H), 10.49 (s, 1H), 8.62 (t, 1H, J = 5.3 Hz), 8.07 (s, 1H), 8.00 (s,
1H), 7.70‘(d, 2H, J = 6.8 Hz), 7.51-7.62 {m, 4H), 3.57 (t, 4H, J = 4.3 Hz), 3.37-3.43 (m, 2H), 2.41

(br s, 6H).
HRMS calculated for Ca3H;4Ns03 418.1879 (M+H), found 418.1858.

Example B5:; 6-Oxo-N-[3-(2-ox0-1-pyrrolidinylpropyl}-2-phenyl-5,6-dihydro-1H-

[1.2 |diazeginol4,5,6—cg]indole—8~carboxamide

4 ‘Q HN—N\

SN SOV,

o (o} H
Preparation of example 65 from the title compound of Example 49 (0.109 g, 0.319 mmol), 1-(3-
aminopropyl)pyrrolidin-2-one (0.05 g, 0.351 mmol), triethylamine (0.0534 mL, 0.383 mmol), and
O-(7-azabenzotriazol-1-yl}-N,N,N, N-tetramethyluronium hexafluorophosphate (0.133 g, 0.351
mmol) in DMSO (2 mL) was carried out analogously to Example 58. Preparative HPLC (10-80%
CH3CN/H,0), also in an analogous manner, afforded the title compound (0.035 g) in 26% vyield.
'H NMR (dg-DMSO): § 12.54 (s, 1H), 10.51 (s, 1H), 8.66 (s, 1H), 8.08 (s, 1H), 8.01 (s, 1H), 7.70
(d, 2H, J = 7.2 Hz), 7.563-7.62 (m, 4H), 3.23-3.37 (m, BH), 2.21 (t, 2H, J = 7.9 Hz), 1.89-1.96 (m,

2H), 1.72 (t 2H, J = 6.8 Hz).
HRMS calculated for CoaH24NsO; 430.1879 (M+H), found 430.1896.



10

15

20

25

013017

115

Example 66: 2-Ethvlsulfanvl-N-(6-oxo-2-phenvl-5.6-dihvdro-1H—f1.2]diazepinol415.6-ccmndol-8-
yl)-nicotinamide

Preparation of example 66 from the title compound of Example 7 (hydrochioride) (30 mg, 0.096
mmol), 2-ethylsulfanyl-nicofinic acid (22 mg, 0.12 mmol), triethylamine (0.020 mL, 0.14 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N,N’,N"-tetramethyluronium hexafluorophosphate (46 mg, 0.12
mmol) in CH,Cl; (0.4 mL) and N,N-dimethylformamide (0.4 mL) was carried out analogously to
Example 11. Silica gel chromatography (pre-rinsed silica with 3% triethylamine in ethyl acetate,
eluted with 3% triethylamine in 19:6:1 ethyl acetate:hexane:methanol), also in an analogous
hanner, afforded the title compound (7 mg, 0.016 mmol) as a yellow powder in 17% yield.

"H NMR (ds-DMSO): § 12.15 (s, 1H), 10.60 (s, 1H), 10.39 (s, 1H), 8.59 (s, 1H, with fine splitting),
8.22 (s, 1H), 7.95 (m,1H), 7.82 (s, 1H), 7.72-7.48 (m, 6H), 7.25 (m,1H), 3.21-3.10 (m, 2H, partially
obscured), 1.35-1.23 (m, 3H). :

LCMS: (M+H") 442.3, (M+Na") 464.1.

Example 67:
{1R.2R)-2-Phenyl-cyclopropanecarboxylic acid {6-0x0-5,6-dihydro-1H-[1.2]diazepino[4,5.6-

' cdiindol-8-yl)-amide; and

15,25)-2-Phenyl-cyclopropanecarboxylic __acid __(6-0x0-5,6-dihydro-1H-[1.2]diazepinol4.5.6-
cdlindol-8-yl)-amide e

HN—N

o HN—N\ o \

aitd oo

VAR H V)\E H

Preparation of example 67 from the title compound of Example 2 (freebase) (21 mg, 0.105 mmol),

+ trans-2-phenyl-1-cyclopropanecarboxylic acid (20 mg, 0.126 mmol), triethylamine (0.044 mL,

0.315 mmol), and O-(7-azabenzotriazol-1-yl}-N, N, ', N -tetramethyluronium hexaﬂuorophosphate

(48 mg, 0.126 mmol) in CH.Cl, (0.3 mL) and N, N-dimethylformamide (0.3 mL) was carried out

analogously to Example 11. Silica gel chromatography (5:4:1 hexane:CH,Cl,:methanol followed

by 9:1 CH,Cl;:methanol), also in an analogous manner, afforded the titte compound (20 mg, 0.058
mmol) (mixture of trans diastereomers) as a yellow powder in 55% yield.
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"H NMR (ds-DMSO): & 11.72 (s, 1H), 10.38 (s, 1H), 10.25 (s, 1H), 8.13 (s, 1H), 7.56 (s, 1H,
overlapping), 7.55 (s, 1H, overlapping), 7.46 (s, 1H), 7.37-7.13 (m, 5H), 2.39 (m, 1H), 2.10 (m,
1H),.1.51 (m, 1H), 1.39 (m, 1H). "

LCMS: (M+H") 345.4, (M+Na') 367.3. _
Example 68: 8-(3-Chloro-benzylamino)-2-phenyl-1,5-dihydro-{1,2]diazepino[4.5.6-cdlindol-6-one
HN—N

o. 3

o O
To the title compound of Example 7 (hydrochloride) (40 mg, 0.13 mmo!), and triethylamine (0.053
mL, 0.38 mmol) in N,N-dimethylformamide (0.9 mL) was added 1-bromomethyl-3-chloro-benzene
(0.17 mi, 0.13 mmol) dropwiée with stirring. After stirring overnight, the mixture was
chromatographed on silica eluting with 2:1 hexane:ethyt acetate to afford, after isolation, the title
compound (36 mg, 0.090 mmol) as a yeliow powder in 71% yield. ’
TH NMR (ds-DMSO): & 11.59 (s, 1H, exchanges), 10.22 (s, 1H, exchanges), 7.60-7.27 (m, 10H),
7.08 (s, 1H), 6.60 (t, 1H, J = 4.9 Hz, exchanges), 6.45 (s, 1H), 4.36 (m, 2H).
LCMS: (M+H") 401.3, 403.3. '
Anal. Calcd. for C23H47N4OCI " 0.3 HoO: C, 67.99; H, 4.37; N, 13.79.
Found: C, 67.98; H, 4.35; N, 13.58.
Example 69: 8-[Bis-(3-chloro-benzyh)-amino]-2-phenyl-1,5-dihydro-{1.2]diazepino4.5,6-cdlindol-6-

one

The fitle compound (7 mg, 0.013 mmol) was isolated as a yellow powder in 10% yield as a by-
product from the synthesis outlined in Example 68.

'H NMR (d,~methanol): § 7.51-7.31 (m, 6H), 7.25-7.10 (m, 9H), 6.64 (s, 1H), 4.64 (s, 4H).

LCMS: (M+H") 525.3. ’
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Example 70:  N-[2-(Dimethylamino)ethy!l-6-oxo-2-phenyl-5,6-dihydro-1H-[1.2]diazepinol4.5.6-
cdlindole-8-carboxamide trifiuoroacetate

HN—N

FgcJ\OH H @ O
\N/\/ N

“Preparation of example 70 from the title compound of Example 49 (0.08 g, 0.23 mmol), N,N-

dimethylethane-1,2-diamine (0.0247 g, 0.28 mmol), triethylamine (0.17 mL, 1.2 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’, Ntetramethyluronium hexafiuorophosphate (0.106 g, 0.28 mmol) in
DMSO (6 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH3CN/H,O containing 0.1% trifluoroacetic acid) also in an analogous manner afforded the title
compound (0.0076 g) in 6.8% yield.
'H NMR (dg-DMSO): § 12.53 (s, 1H), 10.54 (s, 1H), 9.30 (s, 1H), 8.84 (t, 1H, J=5.5 Hz), 8.12 (s,
1H), 8.04 (s, 1H), 7.75-7.67(m, 2H), 7.66-7.53 (m, 3H), 7.52 (s, 1H), 3.62 (m, 2H), 3.39 (m, 2H),
2.86 (s, 6H). '
LCMS: (M+H") 376.1
HRMS: C21H21NsO; * H: 376.1774. Found: 376.1785.

s . .

Preparation from the title compound of Example 7 (hydrochloride) (40 mg, 0.128 mmol), (S)-2-
Dimethylamino—3,-phenyl-propionic acid (30 mg, 0.154 mmol), triethylamine (0.071 mL, 0.512
mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N',N-tetramethyluronium hexafluorophosphate (59
mg, 0.154 mmol) in CH.Cl, (04 mL) and N,N-dimethylformamide (0.4 mL) was carried out
analogously to Example 11. Silica gel chromatography (elute with 1.5% triethylamine in CH,Cl,
followed by 1.5% triethylamine in 9:1 CH,Cl,:methanol), also in an analogous manner, afforded
the freebase of the title compound (46 mg, 0.10 mmal) in three separate batches for a combined
80% yield. Two of the batches were carried on to Examples 71b and 71c respectively. To the third
batch (8 mg, 0.018 mmol) was added tetrahydrofuran and 1.2 equivalents of HCI in dioxane (from
a 4M stock solution). After evaporation, trituration with diethy! ether and 1:1 CH.Cl,:hexane gave
the title compound (6 mg, 0.012 mmol) as a yellow powder in 67% vyield for the salt formation.
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'H NMR (ds-DMSO): § 12.25 (s, 1H, exéhanges), 10.76 (br s, 2H, exchanges), 10.42 (s, 1H,
exchanges), 7.95 (s, 1H), 7.72-7.45 (m, 7H), 7.35-7.16 (m,5H), 4.28 (m, 1H), 3.05 -2.90 (m, 6H).
LCMS (freebase): (M+H") 452.3, (M+Na') 474.3.

Example ___71b; _ (S)-2-Dimethylamino-/V-(6-oxo-2-phenyl-5.6-dihydro-1H-[1,2]diazepino[4.5.6-

cdlindol-8-yl)-3-phenyl-propionamide

HN—N
o) 3
o N
N H H

One batch of freebase (S)-2-Dimethylamino-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdlindol-8-yl)-3-phenyl-propionamide (13 mg, 0.029 mmol) from Example 71a
was triturated with 1:1 diethyl ether:hexane to give the purified tile compound (12 mg, 0.027
mmol) as a yellow powder in 93% yield for the trituration. :

Example 71c: {S)-2-Dimethylamino-N-(6-ox0-2-phenyl-5 6-dihydro-1H-{1,2]diazepino[4,5.6-

One batch of freebase (S)-2-Dimethylamino-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino}4,5,6-cd]indol-8-yl)-3-phenyl-propicnamide (22 mg, 0.049 mmol) from Example 71a
was triturated with 1:1 diethyt ether.hexane giving purified material (20 mg, 0.044 mmol). A portion
(10 mg, 0.022 mmol) was then dissolved in a small amount of c.a. 1:1 tetrahydrofuran:methanol
and treated with L-tartaric acid (3.3 mg, 0.022 mmdl). The volatile components of the resulting
clear solution were removed under a stream of argon. To the resulting yellow oi! was added
diethyl ether pius one drop of méthanol giving a fine yellow precipitate which was isoléted by
decanting most of the liquid and subsequent high vacuurh romoval of the remaining volatile
components to afford the title compound as a tartrate salt (13 mg, 0.022 mmol) in quantitative

yield.
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Example 72: N-(2-{4-[(methylamino)methyllphenyl}-6-0x0-5,6-dihydro-1H-{1.2]diazepino[4.5,6-

cdlindol-8-ylacetamide trifluoroacetate

1. (CH3S0,),0 MeO___O

(Boc
intermediate 73(c) 2,4,6-Collidine, CH,Cly . o O N O
of Example 73 2. CHsNH, : /U\N N
3. BocyO, EtgN, CHyCl H H
64% 2
1. POCI3. DMF, CHyCly
2. NHpNH.Hy0, ACOH
MeOH, reflux T
) 3. TFA, CHzClp, 4%
Step 1. Preparation of Methyl 6-(acetylamino)-2-(3-{[{[(1,1-

dimethylethyl)oxy]carbonyi}{methyl)amino] methyl}phenyl)-1 H-indole-4-carboxylate 72(a)
With stirring, to Intermediate 73(c) of Example 73 (54 mg, 0.16 mmol) in CH,Cl, (2.5 mL) is added
2,4,6-trimethylpyridine (0.11 mL, 0.80 mmol) followed by methanesulfonic anhydride (42 mg, 0.23
mmol). After 3.5 hours, additional methanesulfonic anhydride (7 mg, 0.04 mmol) is added, and the
mixture is stirred for an additional 1 hour whereupdn methylamine in tetrahydrofuran (2.0 mL, 2.0
M) is added, and the reaction is stirred overnight at room temperature. Following evaporation of
the volatile components, CH,Cl, (2.0 mL), triethylamine (0.064 mL, 0.46 mmol), and di~tert-butyl
dicarbonate (50 mg, 0.23 mmol) are added and the reaction is stirred for 2.5 hours whereupon,
after removal of the volatile components, the crude product was purified by silica gel
chromatography eluting with 1:1 ethyl acetate:hexane to afford Intermediate 72(a) (46 mg, 0.10
mmol) in 64% yield.

Step 2. Preparation of Title Compound: N-(2-{4-[(Methylamino)methyl]phenyl}-6-0x0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)acetamide trifiuoroacetate

In & manner similar to that described for Example 3, step 4, Intermediate 72(a) (45 mg, 0.10
mmole), in CH,Cl; (1.5 mL) was treated with a premixed Vilsmeier reagent consisting of POCl,
(0.021 mL, 0.23 mmol) and N, N-dimethylformamide (0.05 mL, 0.65 mmol). After 2 h, 2 N sodium
acetate in water was added, and the crude 3-formylated product was isolated by extractive work
up using ethyl acetate. After evaporation of the volatile components, methanol (1.5 mL), HoNNH, .
H20 (0.015 mL, 0.31 mmol) and acetic acid (0.010 mL, 0.17 mmol) were added, and the mixture
was heated in a 70 °C oil bath for 45 min. Purification was effected using silica gel
chromatography eluting with 3:2 ethyl acetate:hexane. The protected intermediate, 1.1-
dimethylethyl {4-[8-(acetylamino)-6-oxo-5,6-dihydro-1H-[1 ,2]diazepinof4,5,6-cd]indol-2-
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* yllphenylimethyl(methyl)carbamate, was treated with 1:1 TFA/CH,Cl. (5 mL) analogously to
Example 20. Isolation afforded the title compound (2 mg, 0.004 mmol) in 4% yield.

LCMS: (M+H") 362.3. ‘ ’

Example 73: _N-[2-(3-Dimethylaminomethyl-phenyl)-6-oxo-5.6-dihydro-1H-{1,2]diazepinof4.5 6-

5  cdlindol-8-yl}-2-fluoro-3-frifluoromethyl-benzamide

73(a) H2S04, 0 °C, 52%

-

Intermediate 6(b),
Example &

(CgHsCN)zPdCly, Cul
t-BusP, DIPEA,
Dioxane, 70 0, 87%

1. (CH3SO2),0 H
2,4,6-Collidine, CH,Cl, - 0 N‘b{

2. (CHa)NH
| A O S
N
H

3. 4N HC! (Dioxane), MeOH, 90 °C HoN
4. POC;. DMF, CHyCl,
5. NHzNH,.H,0, AcOH
MeOH, refiux, 30% ,

Me,

73(d)

HN—N

. o) A\
F IO~
F3 N N
H H
F

P

HATU, EigN, DMF, 64% N

Fo : \

10  Step 1. Preparation of 2~(3-Acetoxymethyi-phenylethynyl)-3,5-bis-acetylamino-benzoic acid
methyl ester 73(b)
A mixture of (CeHsCN),PdCl; (0.8 g, 2 mmol), Cul (0.267 g, 1.4 mmol), and tri-fert-butyl-
phosphane (1.05 mL, 4 mmol) in dioxane (35 mL, 2.0 M) was stirred at 22 °C for 0.25 hours.
Diisopropylamine (17.1 mL, 122 mmol), Intermediate 6(b) of Example 6 (23 g, 69.9 mmol), acetic

15  acid 3-ethynyl-benzyl ester (17 g, 98.0 mmol) (see below for preparation) and A,N-
dimethylformamide (35 mL, 2.0 M) were added sequentially. The reaction mixture stirred at 70 °C
for 16 hours. Ethyl acetate (300 mL) was added and the salts were filtered through diatomaceous
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earth. The solvent was removed under reduced pressure, and the resulting solid was triturated
with éthyl acetate (25 mL), dichloromethane (50 mL) and diethy! ether (25 mL). The precipitate
was collected by filtration and washed with 5% dichloromethane in diethyl ether (100 mL) to
afford, after drying, Intermediate 73(b) (25.7 g) in 87% yield as a white powder.
'H-NMR (de-DMSO): § 10.35 (s, 1H), 9.54 (s, 1H), 8.21 (d, 1H, J = 2.1 Hz), 8.08 (d, 1H, J = 2.1
Hz), 7.58-7.38 (m, 4H), 5.12 (s, 2H), 3.90 (s, 3H), 2.17 (s, 3H), 2.09 (s, 3H), 2.07 (s, 3H).
LCMS: (M-H") 421.3
For step 1, compound 73(a) (acetic acid 3-ethynyl-benzyl ester) was prepared as follows:

Step 1a-1c.
P4(OAG), TMS—== 1. KF, MeOH, it X
Br/©\¢° PhoP,EN, 5000 . /Q\;O 2. NaBH;, MeOH,0°C
‘ 73(at)

/@\/ (CH3C02),0, DIPEA p\ﬂ
OH L AC
F 4-DMAP, CH,Clp, 63% #Z ~

73(a2) 73(a)

Step 1a; Preparation of crude 3-trimethyisilanylethynyl-benzaldehyde 73(al)
3-Bromobenzaldehyde (30 g, 162 mmol), ethynyltrimethyl-silane (30 mL, 211 mmol),
triphenylphosphine (2.13 g, 8 mmol), palladium (lI) acetate (0.91 g, 4 mmol) and triethylamine
(540 mL, 0.3 M) were heated at 90 °C for 5 hours, after cooling to ambient temperature, the
mixture was filtered. The filtrate was evaporated, and the residue was subjected to silica gel
chromatography (hexane to 4:96 diethyl etherhexane) to afford 3-trimethylsilanylethynyl-
benzaldehyde 73(a1).

Step 1b: Preparation of crude (3-ethynyl-phenyl)-methanol 73(a2) ,
To 3-trimethylsilanylethynyl-benzaldehyde 73(at) from step 1a in methanol (540 mL, 0.3 M) was
added KF (18.8 g, 324 mmol), and the resulting mixture stirred at 22 °C for 6 hours. After cooling
to 0 °C, NaBH, (6.13 g, 162 mmol) was carefully added over 0.5 hours. Aqueous saturated NH,CI
was carefully added and the volatiles were removed in vacuo. Ethyl acetate (200 mL) was added,
and the organic phase was washed with water and a saturated aqueous NaCl solution, dried over
MgSO, and filtlered. The volatiles were removed in vacuo fo afford crude (3-ethynyl-phenyl)-
methanol 73(a2).

Step 1c: Preparation of acetic acid 3-ethynyl-benzyl 73(a)

Crude (3-ethynyl-phenyl)-methanol 73(a2) from step 1b, acetic anhydride (20 mL, 21 mmol), '
diisopropylethylamine (85 mL, 486 mmol) and 4-dimethylamino-pyridine (0.3963.2 mmol) were
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stirred in CHZCl, (540 mL, 0.3 M) for 0.5 hours. Aqueous saturated NH,CI (100 mL) was carefully
added and the organic phase washed with brine, dried over MgSO, and filtered. The volatiles
were removed in vacuo to afford, after silica gel chromatography (hexanes to 12:88 diethyl
ether/hexanes), acetic acid 3-ethynyl-benzy! (a) (17.83 g) in 63% yield.
"H-NMR (de-DMSO): § 7.32-7.01 (m, 4H), 4.85 (s, 2H), 4.01 (s, 1H), 1.89 (s, 3H).

Step 2. Preparation of 6-Acetylamino-2-(3-hydroxymethyl-phenyl)-1H-indole-4-carboxylic
acid methyl ester 73(c) '
In a manner analogous to Step 4 of Example 6, Intermediate 73(b) (24 g, 56.8 mmol) was cyclized

to Intermediate 73(c) (10.1 g) in 52% yield.
"H-NMR (ds-DMSO): 5 11.89 (s, 1H), 10.16 (s, 1H), 8.35 (s, 1H), 7.89 (bs, 2H), 7.51 (d, 1H, J =

7.9 Hz), 7.49 (dd, 1H, J = 7.7, 7.5 Hz), 7.33 (bs, 2H), 5.37 (dd, 1H, J = 5.8, 5.7 Hz), 4.64 (d, 2H, J

= 5.65 Hz), 3.99 (s, 3H), 2.13 (s, 3H).
LCMS: (M+H*) 339.0

Step 3. Preparation of 8-Amino-2-(3-dimethylaminomethyl-phenyl)-1,5-dihydro-
[1,2]diazepino [4,5,6-cd]indol-6-one 73(d)

To a solution of Intermediate 73(c) (1 g, 3 mmol) in dichloromethane (0.1 M, 30 mL) was added
2,4,6-Collidine (1.56 mL, 12 mmol) followed by (CH3S0,),0 (0.62 g, 3.6 mmol). After stirring for 2
hours, dimethylamine (5.6 M solution in ethanol, 2.6 mL, 15 mmol) was added and the reaction
mixture stirred for 24 hours at 22 °C. The volatiles were removed in vacuo, and the crude mixture
was dissolved in methanol (15 mL). Anhydrous 4M HCl in dioxane (15 mL, 60 mmol) was carefully
added, and the solution heated at 90 °C for 2.5 hours. After cooling at 22 °C, the volatiles were
removed in vacuo and the crude 6-amino-2-(3-dimethylaminomethyl-phenyl)-1H-indole-4-
carboxylic acid methy! ester was formylated and cyclized in a manner analogous to steps 4 and 5
of Example 3. Silica gel chromatography (90:10 to 75:25 CH,Cly/ 2M ammonia in isopropyl
alcohol) provided Intermediate 73(d) (0.3 g, 0.9 mmol) in 30% yield.

'H-NMR (ds-DMSO): 5 11.54 (s, 1H), 10.15 (s, 1H), 7.55-7.32 (m, 5H), 6.98 (d, 1H, J= 1.3 Hz),
6.65 (d, 1H, J= 1.4 Hz), 5.2 (bs, 2H), 3.49 (b, 2H), 2.20 (bs, 6H).

LCMS: (M+H") 334.2
Step 4. Preparation of Title Compound: N-[2-(3-Dimethylaminomethyl-phenyl)-6-0x0-5,6-

- dihydro-1H-[1,2]diazepino]4,5,6-cd]indol-8-yl]-2-fluoro-3-trifluoromethyl-henzamide

Preparation from Intermediate 73(d) (0.11 g, 0.4 mmol), 2-Fluoro-3-triflucromethyl-benzoic acid
(0.103 g, 0.6 mmol), triethylamine (0.183 mL, 1.6 mmol), O-(7-azabenzotriazol-1-yl)-N,N, N’ N"-
tetramethyluronium hexafluorophosphate (0.188 g, 0.6 mmol) and N, N-dimethylformamide (0.2 M,
1.7 mL) was carried out analogously to Example 11. Silica gel chromatography (90:10 to 80:20
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CH,Cl/ 2M ammonia in isopropyl alcohol) afforded the title compound (0.11 g) as a yellow
powder in 64% yield.
'H-NMR (ds-DMSO): 8 12.26 (s, 1H), 10.84 (s, 1H), 10.51 (s, 1H), 9.62 (b, 1H), 8.29 (d, 1H, J =
1.4 Hz), 8.08-7.94 (m, 2H), 7.85-7.53 (m, 7H), 4.39 (s, 2H), 2.73 (s, 6H). :
LCMS: (M+H") 524.2.

Example 74: Methyl 1-[3-(methylamino)propyl 1—6—oxo-2-ghenyl 5,6-dlhydro-1H-

1,2]diazepinol4.5.6-cdlindole-8-carboxyiate trifluoroacetate

HN=-N
(o)
e
A N
O ;
O
HN\ FSC’ILOH

To a solution of the title compound from Exampie 39 (0.32 g, 1 mmol) in anhydrous DMSO (10
mL) was added NaH (60% suspension in mineral oil) (0.088 g, 2.2 mmol). The mixture was
allowed to stir for 5 min whereupon 1,2-dibromopropane (0.24 g, 1.2 mmol) was added. The
mixture was allowed to stir overnight at room temperature at which point a 2M’ solution of
methylamine in methanol (4 mL, 8 mmol) was added. The mixture was subjected to preparative
HPLC (20-50% CHsCN/H,0 containing 0.1% trifluoroacetic acid). The purest fractions were
combined and lyophilized to afford the tite compound (0.0209 g) in 4.1% yield.

'H NMR (ds-DMSO): § 10.61 (s, 1H), 8.39 (d, 1H, J = 1.0 Hz), 8.22 (d, 1H, J = 1.0 Hz), 7.70-
7.55(m, 5H), 7.07 (s, 1H), 4.41 (t, 2H, J = 7.2 Hz), 3.92 (s, 3H), 2.80-2.60 (broad, 2H), 2.43 (s
3H), 1.95-1.75 (m, 2H). _
LCMS: (M+H™) 391.2

HRMS: Cj;H2aN403 « H: 381.1770. Found: 391.1768.

Example 75: 6-Oxo-2-phenyl-N-((1 2-trans)-2-phenylcyclopropyl}-5.8-dihydro-1H-

[1.2]diazepinof4.5.6-cdlindole-8-carboxamide

Preparation of example 75 from the titte compound of Example 49 (0.34 g, 1 mmol), +(1,2-frans)-
2-phenylicyclopropylamine hydrochloride (0.2 g, 1.2 mmol), triethylamine (0.28 mL, 2 mmol), and
O-(7-azabenzotriazol-1-yl)-N,N,N’, N-tetramethyluronium hexafluorophosphate (0.46 g, 1.2 mmol)
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in DMSO (10 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH30N1H20 containing 0.1% triflucroacetic acid), also in an analogous manner, afforded the title
compound (0.0145 g) in 3.5% yield. “

'H NMR (dg-DMSO): § 12.46 (s, 1H), 10.47 (s, 1H), 8.88 (d, 1H, J=4.4 Hz), 8.10 (d, 1H, J= 1.4
Hz), 8.02 (d, 1H, J = 1.4 Hz), 7.75-7.66(m, 2H), 7.64-7.53 (m, 3H), 7.51 (s, 1H), 7.32-7.25 (m,
2H), 7.23-7.10 (m, 3H), 3.08 (m, 1H), 2.11 (m, 1H), 1.41 (m, 1H), 1.23 (m, 1H).

LCMS: (M+H*) 421.1.

Example 76: 'N-(2-Hvdrokv-2-phenvlethvl)-6—oxo-2-phenvl-5.6—dihvdro-1 H-{1.2ldiazepinol4.5.6-
cdlindole-8-carboxamide

OH H
@)\/N

To a solution of the title compound of Example 49 (0.105 g, 0.306 mmotl) in DMSO (2 mL) was
added triethylamine (0.085 mL, 0.612 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’N*-
tetramethyluronium hexafluorophosphate (0.232 g, 0.612 mmol). After approximately 5 min, 2-
amino-1-phenylethanol (0.084 g, 0.612 mmol) was added, and the mixture was stirred overnight.
The mixture was subjected to preparative HPLC (20-100% CH;CN/H,O containing 0.1%
trifluoroacetic acid), and the purest fractions were combined and lyophilized to afford the title
compound (0.018 g) as a yellow powder in 14% yield. '

'H NMR (ds-DMSO): § 12.47 (s, 1H), 10.45 (s, 1H), 8.68 (t, 1H, J = 4.5 Hz), 8.09 (s, 1H), 8.01 (s,
1H), 7.71 (d, 2H, J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.24-7.41 (m, 5H), 4.80-4.84 (m, 1H), 3.46-3.54
(m, 2H). ‘

HRMS calculated for CsHzN4Os 425.1614 (M+H), found 425.1633.

Example _ 77, 6-Oxo-2-phenyl-N-[3-(trifluoromethyl)benzyl]-5.6-dihydro-1H-[1.2]diazepino[4.5.6-
cdlindole-8-carboxamide

HN—N
e} W
L 00
FiC N N
o}

Preparation of example 77 from the title compound of Example 49 (0.1 g, 0.291 mmol), 3-
(trifluoromethyl)benzylamine (0.102 g, 0.582 mmol), triethylamine (0.081 mL, 0.582 mmol), and O-
(7-azabenzotriazol-1-yl)-N,N, N’ N*-tetramethyluronium hexafluorophosphate (0.221 g, 0.582
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mmol) in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20—100%
CH3;CN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.024 g) as a yellow powder in 18% yield.

'H NMR (de-DMSO): § 12.49 (s, 1H), 10.48 (s, 1H), 9.33 {t, 1H, J= 6.0 Hz), 8.14 (s, 1H), 8.05 (s,
1H), 7.52-7.72 (m, 10H), 4.58.(d, 3H, J = 5.7 Hz).
HRMS calculated for CasH15N,0,F3 463.1382 (M+H), found 463.1391.

Example 78. 6-Oxo-2-phenyl-N-{1-phenviethyl)-5.6-dihydro-1H-] 1.2]diazepinof4,5.6-cdlindole-8-
carboxamide
HN—N

Preparation of example 78 from the title compound of Example 49 (0.103 g, 0.3 mmol), 1-
phenylethylamine (0.0727 g, 0.6 mmol), tﬁethylamine (0.084 mL, 0.6 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N, N’ N-tetramethyluronium hexafluorophosphate (0.228 g, 0.6 mmol) in
DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CHZCN/H;0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0081 g) as a yellow pbwder in 6.6% yield.

'H NMR (ds-DMSO): 6 12.44 (s, 1H), 10.46 (s, 1H), 9.03 (d, 1H, J = 7.9 Hz), 8.14 (s, 1H), 8.03 (s,
1H), 7.71 (d, 2H, J=7.2 Hz), 7.561-7.62 (m, 4H), 7.41 (d, 2H, J = 7.6 Hz), 7.32 (t, 2H, J = 7.6 Hz),
7.22 (t, 1H, J=7.2 Hz), 5.16-5.25 (m, 1H), 1.51 (d, 3H, J = 6.8 Hz).

HRMS calculated for CpsH24N,O, 409.1665 (M+H), found 409.1679.

Example  79: _ N-{1-(4-Fluorophenylethyl]-6-oxo-2-phenyl-5.6-dihydro-1H-[1.2]diazepinof4.5.6-
cg]indole?B-carboxamide

HN—N

. F.
;0
N N
(e} - H
Preparation of example 79 from the title compound of Example 49 (0.0979 g, 0.285 mmol), 1-(4-
fluorophenyl)ethylamine (0.0793 g, 0.57 mmol), triethylamine (0.079 mL, 0.57 mmol), and O-~(7-
azabenzotriazol-1-yl)-N, N, N, N-tetramethyluronium hexafluorophosphate (0.217 g. 0.57 mmol) in
DMSO (2 mlL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH3CN/H;0 containing 0.1% triflucroacetic acid), also in an analogous manner, afforded the title

compound (0.0043 g) as a yellow powder in 3.5% yield.
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'H NMR (de-DMSO): § 12.44 (s, 1H), 10.47 (s, 1H), 9.03 (d, 1H, J = 7.9 Hz), 8.13 (s, 1H), 8.02

(s, 1H), 7.71 (d, 2H, J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.42-7.47 (m, 2H), 7.12-7.18 (m, 2H), 5.15-

524 (m, 1H), 1.50 (d, 3H, J=7.2 Hz).
HRMS calculated for CosHaoN4OF 427.1570 (M+H), found 427.1584.

Example 80: N-(2.3-Dihvdro-1H-inden-1-yl)-6-oxo-2-phenyl-5.6-dihydro-1H-{1,2]diazepino|4.5.6-
cdlindole-8-carboxamide

Preparation of example 80 from the title compound of Example 49 (0.1 g, 0.291 mmol), 2,3-
dihydro-1H-inden-1-ylamine (0.0775 g, 0.582 mmol), triethylamine (0.081 mL, 0.582 mmol), and
O-(7-azabenzotriazol-1-yl)-N, N, N, N-tetramethyluronium hexafluorophosphate (0.221 g, 0.582
mmol) in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH,CN/H,O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0045 g ) as a yellow powder in 3.7% yield.

'H NMR (ds-DMSO): § 12.45 (s, 1H), 10.45 (s, 1H), 9.01 (d, 1H, J = 8.3 Hz), 8.15 (s, 1H), 8.09 (s,
1H), 7.71 (d, 2H, J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.18-7.28 (m, 4H), 5.66-5.64 (m, 1H), 2.79-3.06
(m, 2H), 1.98-2.46 (m, 2H).

HRMS calculated for CosHaoN4OoF 427.1570 (M+H), found 427.1584.

Example 81: 6-Oxo-2-phenyl-N-(1,2.3 4-tetrahydronaphthalen-1-yl}-5,6-dihydro-1H-
1.2 |diazegino|4,5,6-cg|indole-8-carboxami’de

A HN—N
9 3
00

\ N N

3 H
Preparation of example 81 from the title compound of Example 49 (0.103 g, 0.3 mmol), 1,2,34-
tetrahydronaphthalen-1-ylamine (0.0883 g, 0.6 mmol), triethylamine (0.084 mL, 0.6 mmol), and O-
(7-azabenzotriazol-1-yl)-N,N,N’, “tetramethyluronium hexafluorophosphate (0.228 g, 0.6 mmol)
in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%

CHsCN/H,O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0136 g) as a yellow powder in 10% yield.
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'H NMR (de-DMSO): § 12.44 (s, 1H), 10.44 (s, 1H), 9.01 (d, 1H, J = 8.7 Hz), 8.15 (s, 1H), 8.08
(s, 1H), 7.71 (d, 2H, J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.10-7.23 (m, 4H), 5.23-5.30 (m, 1H), 2.75-
2.81 (m, 2H), 1.96-2.01 (m, 2H), 1.74-1.90 (m, 2H).

HRMS calculated for Co7H23N;05 435.1821 (M+H), found 435.1810.

Example 82: N-[1-Methyl-1-(4-methylphenyl)ethvll-6-oxo-2-phenyi-5,6-dihydro-1H-

[1.2]diazepinof4.5,6-cd]indole-8-carboxamide

9,

Preparation of example 82 from the title compound Obexa’mple 49 (0.103 g, 0.3 mmoi), 1-methyl-
1-(4-methylphenyl)ethylamine (0.0895 g, 0.6 mmol), triethylamine (0.084 mL, 0.6 mmol), and O-
(7-azabenzotriazol-1-yi)-N, N, N, N -tetramethyluronium hexafluorophosphate (0.228 g, 0.6 mmol)
in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CHZCN/H;O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0304 g) as a yellow powder in 23% vield.

'H NMR (ds-DMSO): § 12.41 (s, 1H), 10.45 (s, 1H), 8.60 (s, 1H), 8.05 (s, 1H), 7.94 (s, 1H), 7.70
(d, 2H, J = 6.80 Hz), 7.51-7.62 (m, 4H), 7.26 (d, 2H, J= 8.3 Hz), 7.08 (d, 2H, J= 7.9 Hz), 2.25 (s,
3H), 1.67 (s, 6H).

ZT

Preparation of example 83a from Intermediate 73(d) of Example 73 (0.11 g, 0.33 mmol), (1R,2R)-
2-phenyl-cyclopropanecarboxylic acid (0.08 g, 0.5 mmol), triethylamine (0.183 mL, 1.32 mmol), O-
(7-azabenzotriazol-1-yl)-N, N, N, N"-tetramethyluronium hexafluorophosphate (0.188 g, 0.5 mmol)
and N,N-dimethylformamide (0.2 M, 1.7 mL) was carried out analogously to Example 11. Silica gel
chromatography (90:10 to 80:20 CH,Cl/ 2M ammonia in isopropy! alcohol) afforded the title
compound (0.12 g) as a yellow powder in 76% yield.
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Example 83b:  (1R.2R)-2-Phenyl-cyclopropanecarboxylic _acid _[2-(3-dimethylaminomethyl-

The title compound of Example 83a (0.075 g, 0.16 mmol) in dichloromethane (1.0 mL) was
5  treated with 4M HCI in dioxane (0.043 mL, 0.17 mmol). After concentrating to dryness, the title

compound (0.08 g) was obtained in quantitative yield.

TH-NMR (de-DMSO): § 12.19 (s, 1H), 10.48 (s, 1H), 10.44 (s, 1H), 10.02 (b, 1H), 8.20 (d, 1H, J =

1.5 Hz), 7.84 (s, 1H), 7.76 (d, 1H, J = 7.4 Hz), 7.71-7.59 (m, 4H), 7.34-7.17 (m, 5H), 4.38 (d, 1H, J

= 5.0 Hz), 2.78 (d, 6H, J = 4.6 Hz), 2.45-2.37 (m, 1H), 2.14-2.07 (m, 1H), 1.56-1.47 (m, 1H), 1.42-

10  1.35(m, 1H). '
HRMS: (M+H") calcd for Ca0HzsNsO,, 478.2243, found 478.2261.
Example 84; N-(2-Hydroxymethyl-6-0x0-5 6-dihydro-1H-{1,2]diazepinoi4,5.6-cdlindoi-8-yl)-

¢-BugP, DIPEA,
Dioxane, 70 °C, 9%

acetamide
MeO OH MeO._ .0
o =/ F H TBDPSC, imidazole
{CsH5CN),PdCI,, Cul DMF, i, 59%
AcHN NHAc AcHN NHAc

84(a)
MeO._-0O

MeO. O
TEDPS _
/é\/\o Cul, TMG, DMF \_PTeoes - POCl5. DMF, CH,Clp
AcHN NHAC Dioxane, 90 °C, 57%  AcHN N 2. NHoNHp.H,0, AcOH -

MeOH, reflux, 69%

84(b) 84(c)
. H ' H
N-—N . . N~
A OTBDPS TBAF, THF, 64% ‘ { OH
-AcHN N AcHN N
84(d)

15
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Step 1. Preparation of 3,5-Bis-acetylamino-2-(3-hydroxy-prop-1-ynyl)-benzoic acid methyl
ester 84(a)
Intermediate 6(b) (10 g, 30.4 mmol) of Example 6 and propargy aicohol were reacted in a manner
analogous ‘to step 1 of Example 73. intermediate 84(a) (0.85 g) was obtained in 9% yield.
"H-NMR (ds-DMSO): § 10.29 (s, 1H), 9.11 (s, 1H), 8.30 (s, 1H), 8.00 (s, 1H), 5.34 (t, 1H, J = 5.84
Hz), 4.38 (d, 2H, J = 5.84 Hz), 3.83 (s, 3H), 2.13 (s, 3H), 2.05 (s, 3H).
Step 2. Preparation of 3,5-Bis-acetylamino-2-[3-(tert-butyl-diphenyl-silanyloxy)-prop-1-
ynyl}-benzoic acid methyl ester 84(b)
Chioro-tert-butyl-diphenyl-silane (1.3 g, 2 mmol), imidazole (0.54 g, 7.9 mmol) and Intermediate
84(a) (0.48 g, 1.6 mmol) were stirred in N, N-dimethylformamide (0.2 M, 15 mL) for 0.5 hours at 22

- °C. Methano! was added, the volatiles removed in vacuo, and ethyl acetate (50 mL) was added.

The organic phase was washed with 1N aqueous HCI, brine, dried ovér MgSO0,, filtered, and the
volatiles removed in vacuo. Silica gel chromatography (80:20 ethyl acetaie/hexanes) afforded
Intermediate 84(b) (0.5 g) in 59% yield.

TH-NMR (de-DMSO): & 10.31-(s, 1H), 9.18 (s, 1H), 8.25 (d, 1H, J = 1.8 Hz), 8.00 (d, 1H, J= 1.8
Hz), 7.74-7.68 (m, 4H), 7.50-7.41 (m, 6H), 4.67 (s, 2H), 3.81 (s, 3H), 2.05 (s, 6H), 1.01 (s, OH).
LCMS: (M-H") 541.1 '

Step 3. Preparation of 6-Acetylamino-2-(tert-butyl-diphenyl-silanyloxymethyl)-1H-indole-4-
carboxylic acid methyl ester 84{c) _ | ' '

In 2 manner analogous to step 5 of Example 5, from Intermediate 84(b) (0.46 g, 0.84 mmol) was
reacted to provide Intermediate 84(c) (0.24 g) in 57% yield.

"H-NMR (ds-DMSO): 8 11.36 (s, 1H), 10.04 (s, 1H), 8.25 (s, 1H), 7.78 (d. 1H, J= 1.5 Hz), 7.74-
7.66 (m, 4H), 7.60-7.41 (m, 6H), 6.72 (s, 1H), 4.85 (s, 2H), 3.87 (s, 3H), 2.06 (s, 3H), 1.03 (s, OH).
LCMS: (M-H") 499.1

Step 4. Preparation of N-[2-(tert-Butyl-diphenyl-silanyloxymethyl)-6-0xo-5,6-dihydro-1H-
[1.2)diazepino[4,5,6-cd]indol-8-yl}-acetamide 84(d)

In ‘@ manner analogous to steps 4 and 5 of Example 3, Intermediate 84(c) (0.2 g, 0.4 mmol) was
formylated and cyclized to provide intermediate 84(d) (0.14 g) in 69% yield.

LCMS; (M-H") 509.1.

Step 5. Preparation of Title Compound: N-(2-Hydroxymethyl-6-oxo-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indol-8-yl)-acetamide

To a solution of Intermediate 84(d) (0.085 g, 0.17 mmol) in tetrahydrofuran (0.1 M, 1.6 mL) was
added a 1M solution of tetra-butyl ammonium fluoride in tetrahydrofuran (0.184 mL, 0.18 mmol).
The mixturé was stirred at 22 °C for 2 hours, and the yellow solid was collected by filtraﬁon and
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washed with methanol (5.0 mL) and diethyl ether (5.0 mL) to afford the title compound (0.029 g)
in 64% yield.

- "H-NMR (ds-DMSO): § 11.74 (s, 1H), 10.17 (s, 1H), 10.02 (s, 1H), 8.04 (d, 1H, J= 1.3 Hz), 7.54

(s, 1H), 7.53 (s, 1H), 5.47 (dd, 1H, J= 5.5, 6.5 Hz), 4.68 (d, 2H, J= 5.4 Hz).

LCMS: (M+H") 273.1. _

HRMS: (M+H") calcd for Cy3H3N4O3, 273.1001, found 273.0988.

Example 85. Acetic acid 3-{6-oxo-8-[{(1R. 2R)-2-phenyl-cyclopropanecarbonyl)-amino]-5.6~
dihydro-1H-[1.2]diazepino[4.5 6-cdlindol-2-yi}-benzyl ester

OMe HO
1. 4N HC! (Dioxane), MeOH, 80 °C o

Intermediate 73(c) 2. HATU, EtN, DMF 0O A
Example 73 S > “‘JLN N
@\ u\o v H H

v

85(a)
3. KyCO3, MeOH, 50%

OMe AcO

o
Acz0, 4 DMAP @\ o O QA O 1. POCly. DMF, CHzCly
ijal I’j 2. NH3NH,, AcOH, MeCH

EtOAc, it, 98%

Y

MeOH, reflux, 66%
85(b)

o HN—-N\ AcO
AL -G
Step 1. Preparation of 2-(3-Hydroxymethyl-phenyl)-6-[(1R,2R)-{2-phenyl-
cyclopropahecarbonyl)-amino]-1 H-indole-4-carboxylic acid methy! ester 85(a)
Intermediate 73(c) from Example 73 (1.8 g, 5 mmol) was dissolved in methanol (22 mL). 4M HCI
in dioxane (22 mL, 75 mmol) was carefully added, and the solution was heated at 90 °C for 1
hour. After cooling to 22 °C, the volatiles were removed in vacuo giving 6-amino-2-(3-
hydroxymethyl-phenyl)-1H-indole-4-carboxylic acid methyl ester which was then combined with
(1R,2R)-2-phenyl-cyclopropanecarboxylic acid (2 g, 12.5 mmol), triethylamine (3.5 mL, 25 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N,N’,N*tetramethyluronium hexafluorophosphate (4.7 g, 12.5
mmol) in N, N-dimethylformamide (0.2 M, 25 mL) and stirred at 22 °C for 12 hours. Volatiles were

removed in vacuo and the crude mixture dissolved in methanol (25 mL, 0.2 M) was treated with
K,COs (1.38 g, 10 mmol) for 1 hour at 22 °C. Excess K,CO; was removed by filtration, and acetic
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-acid (2 drops) was added to the filtrate. Following filtrate evaporation, the residue was subjected
to silica gel chromatography (90:10 to 100:0 ethyl acetate/hexane) which provided Intermediate
85(a) (1.1 g, 2.5 mmol) in 50% yield.

"H-NMR (dg-DMSO): 8 11.83 (s, 1H), 10.41 (s, 1H), 8.25 (s, 1H), 7.90 (s, 1H), 7.84 (é 1H), 7.75
(d, 1H, J=7.9 Hz), 7.43 (dd, 1H, J= 7.7, 7.5 Hz), 7.35-7.17 (m, 7H), 5.30 (dd, 1H, J = 5.8, 5.6
Hz), 4.59 (d, 2H, J = 6.4 Hz), 2.45-2.36 (m, 1H), 2.14-2.07 (m, 1H), 1.58-1.47 (m, 1H), 1.42-1.34
(m, 1H).

HRMS: (M+H") calcd for Co7HpsN204, 441.1828, found 441.1814.

Step 2. Preparation of .27-(3»-Acetoxymethyl-phenyl)-s-[ﬂ R,2R)-(2-phenyl-
cyclopropanecarbonyl)Qamino]-1 H-indole-4-§arboxylic acid methyl ester 85(b)

To a suspension of Intermediate 85(a) (1.1 g, 2.3 mmol) in ethyl acetate (22 mL, 0.1 M) was

. added 4-(d|methylammo)-pyrndlne (0.28 g, 2.3 mmol) and acetic anhydride (0.47 g, 4.6 mmol).

The mixture was stirred at 22 °C for 1 h, and the volatiles were removed in vacuo. Silica gel
chromatography (70:30 to 100:0 ethyl acetate/Hexanes) provided Intermediate 85(b) (1.1 g, 2.3
mmol) in quantitative yield.

"H-NMR (ds-DMSO): & 11.85 (s, 1H), 10.43 (s, 1H), 8.26 (s, 1H), 7.92-7.81 (m, 3H), 7.49 (dd, 1H,
J=17.7, 786 Hz), 7.37-7.13 (m, 7H), 5.15 (s, 2H), 3.92 (s, 3H), 2.45-2.36 (m, 1H), 2.14-2.07 (m,
1H), 1.58-1.47 (m, 1H), 1.42-1.34 (m, 1H).

HRMS: (M+H") calcd for CagHz7N,0s5, 483.1920, found 483.1945.

Step 3. Preparation ‘of Title Compound: Acetic acid 3-{6-oxo-8-[((1R, 2R)-2-phenyl-
cyclopropanecarbonyl)-amino}-5,6-dihydro-1 H-[1 2]d|azepmo[4 5,6-cdjindol-2-yl}-benzyl
ester

In a manner analogous td steps 4 and 5 of Example 3, intermediate 85(b) (0.75 g, 1.56 mmol)
was formylated and cyclized. Purification by sillica gel chromatography (40:60 to 100:0 ethyl
acetate/ Hexanes) afforded the title compound (0.505 g, 1.03 mmol) as a yellow powder in 6%
yield. ‘

"H-NMR (de-DMSO): § 12.13 (s, 1H), 10.44 (s, 1H), 10.39 (s, 1H), 8.16 (d, 1H, J= 1.5 Hz), 7.68-
7.45 (m, 6H), 7.34-7.17 (m, 5H), 5.18 (s, 2H), 2.50-2.34 (m, 1H), 2.14-2.07 (m, 4H), 1.58-1.47 (m,
1H), 1.43-1.35 (m, 1H).

HRMS: (M+H") calcd for CagHasN4O4, 493.1876, found 493.1882.

Anal. Calcd. for CosH24N4O4 * 0.4 H,0: C, 69.70; H, 5.00; N, 11.21. Found: C, 69.71; H, 5.03; N,

11.33.

56-d 1hydro-1 H-[1.2]diazepinol4.5.6-cdlindol-8-yll-amide
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The title compound of Example 85 (0.288 g, 0.58 mmol) and K,CO; (0.161 g, 1.17 mmol) were

“stirred in methano! (0.2 M, 1.7 mL) and tetrahydrofuran (0.2 M, 1.7 mL) for 1.5 hours at 22 °C.

After the solqtion was filtered and acidified with two drops of glacial acetic acid, the volatiles were
removed in vacuo. Silica gel chromatography (40:60 to 0:100 hexane/ethyl acetate) afforded the
titte compound (0.26 g) as a yellow powder in 95% yield.

'H-NMR (dg-DMSO): 8§ 12.11 (s, 1H), 10.43 (s, 1H), 10.36 (s, 1H), 8.15 (d, 1H, J= 1.0 Hz), 7.64
(d, 1H, J = 1.0 Hz), 7.61 (s, 1H), 7.55-7.17 (m, SH), 5.35 (dd, 1H, J= 5.8, 5.6 Hz), 4.60 (d, 2H, J =
5.6 Hz), 2.45-2.36 (M, 1H), 2.14-2.07 (m, 1H),'1.5‘8-1.47 (m, 1H), 1.42-1.34 (m, 1H).

LCMS: (M-H") 449.1.

Anal. Calcd. for Ca7H22N4O3 ¢ 0.1 CH.Cl, ¢ 0.1 CH;0,CCH3: C, 70.61; H, 4.96; N, 11.98. Found:

C, 70.01; H, 4.95; N, 11.95.
Example 87: N-(2.4-Difluorobenzyl)-6-oxo-2-phenyl-§,6-dihydro-1H-[1.2]diazepino[4.5.6-cdlindole-

8-carboxamide

3
QO
N

Preparation of exampie 87 from the title compound of Example 49 (0.102 g, 0.287 mmol), 2,4-
difluorobenzylamine (0.085 g, 0.594 mmol), triethylamine (0.083 mL, 0.584 mmol), and O-(7-
azabenzotriazol-1-yl)-N, N, N, N - tetramethyluronium hexafluorophosphate (0.226 g, 0.584 mmol) in
DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH5CN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0044 g) as a yellow powder in 3.4% yield.

'H NMR (ds-DMSO): § 12.48 (s, 1H), 10.48 (s, 1H), 9.20 (t, 1H, J= 5.5 Hz), 8.13 (s, 1H), 8.05 (s,
1H), 7.71 (d, 2H, J = 7.2 Hz), 7.52-7.62 (m, 4H), 7.40-7.47 (m, 1H), 7.16-7.25 (m, 1H), 7.03-7.10
(m, 1H), 4.49 (d, 2H, J=5.3 Hz).

HRMS calculated for CasH7N4O2F2 431.1320 (M+H), found 431.1324.
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Example B8: 4-[2-(6-Oxo-2-ohenvl-5.6-dihvdro-1H-H,2]diazepino[4.5,6-chindol-8-vlcarbamovl)-

ethyl}-piperidine-1-carboxylic acid ferf-butyl ester

o
v N
BocN H

Preparation of example 88 from the title compound of Example 7 (hydrochloride) (44 mg, 0.141
mmol), 4—(2—carboxy-ethyl)-piperidine-1-carboxylic acid tert-butyl ester (43 mg, 0.169 mmol),
triethylamine  (0.058 ml, 0423 mmol), and O-«(7-azabenzotriazol-1-yl)-N,N, NN~
tetramethyluronium hexafluorophosphate (64 mg, 0.169 mmol) in CH,Cl, (0.4 mL)‘ and N,N-
dimethylformamide (0.4 mlL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 8:5:2 CH,Clyhexane:methanol), also in an analogous manner,
afforded the title compound (62 mg, 0.120 rhmol) as a yellow powder in 85% yield.

'H NMR (ds-DMSO): § 12:15 (s, 1H), 10.37 (s, 1H), 10.06 (s, 1H), 8.20 (s, 1H), 7.70-7.46 (m, 7H),
3.96-3.87 (m, 2H), 2.75-2.63 (m, 2H), 2.42-2.34 (m, 2H), 1.72-1.56 (m, 5H), 1.40 (s, 9H), 1.06-
0.98 (m, 2H). ' '
LCMS: (M+H") 416.3, (M+Na") 538.3.

Example 8%:
acrylamide

Preparation of eXample 89 from the title cdmpound of Exampie 7 (hydrochloride) (40 mg, 0.128
mmol), (E)-3-phenyl-acrylic acid (23 mg, 0.1564 mmol), triethylamine (0.054 mL., 0.384 mmol), and
O-(7-azabenzotriazol-1-yI}-V, N, N, N'tetramethyluronium hexafluorophosphate (69 mg, 0.154
mmol) in CH,Cl (0.4 mL) and N,N-dimethylformamide (0.4 mL) was carried out analogously to
Example 11. Silica ge! chromatography (eluted with 2:1 hexane:acetone), also in an analogous
‘manner, after a final trituration with methanol afforded the title compound (47 mg, 0.116 mmol) as

“a yellow powder in 90% yield.

'H NMR (de-DMSO): 8 12.14 (s, 1H), 10.43 (s, 1H), 10.40 (s, 1H), 8.38 (s, 1H), 7.71-7.40 (m,
13H), 6.87 (d, 1H, J= 16.2 Hz).

LCMS: (M+H") 407.1, (M+Na") 429.0, (M-H") 405.2.

Anal. Calcd. for CosHisNsO3 *2.7 He0: C, 65.98; H, 5.18; N, 12.31.

Found: C, 65.62; H, 4.63; N, 12.10. .
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HN—N
o N\
OeaY,
WL N
N H

H
Preparation of example 90 from the title compound of Example 7 (hydrochloride) (41 mg, 0.131
mmol), (2E 4E)-hexa-2,4-dienoic acid (18 mg, 0.157 mmol), triethylamine (0.055 mL, 0.393
mmol), and O-(7-azabenzotriazol-1-y!)—N,N,N',N’-tetramethyluronium hexafluorophosphate (60
mg, 0.157 mmol) in CHxCl; (0.4 mL) and N, N-dimethylformamide (0.4 mL) was carried out
analogously to Example 11. Silica gel chromatography (eluted with 2:1 hexane:acetone), also in
an analogous manner, after a final trituration with methanol afforded the title compound (8 mg,
0.022 mmol) as a yellow powder in 16% yield.
'H NMR (de-DMSO): § 12.13 (s, 1H), 10.38 (s, 1H), 10.21 (s, 1H), 8.30 (s, 1H), 7.71-7.48 (m, 7H),
7.15 (m, 1H), 6.38-6.07 (m, 3H), 1.84 (d, 3H, J = 5.8 Hz).
LCMS: (M+H") 371.1, (M+Na") 393.0.
Example 91: (2R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-phenyl-5.6-dihydro-1H-[1,2]diazepinof4.5.6-

cdlindol-8-yi )—acetamide(hydrochloride)

O\/‘L 4N HCI (Dioxane)
CHClp, 49%

HBOEI f-‘le

The title compound of Example 59 (210mg, 0.41 mmol) was treated With 4M HCl in dioxane and

allowed to stir tightly capped as a slurry for about 4 hours after which the volatile components

were evaporated and diethyl ether was added and evaporated several times. The resulting solids

were dissolved in methanol, precipitated with diethyl ether, and collected to afford the fitle

compound (161 mg, 0.36 mmal) as a yellow powder in 87% yield.

'H NMR (ds-DMSOY): & 12.27 (s, 1H), 10.83 (s, 1H), 10.44 (s, 1H), 8.36 (br s, 2H), 8.13 (s, 1H),

7.78-7.64 (m, 3H), 7.63-7.48 (m, 4H), 3.81 (brs, 1H), 1.91-1.58 (m, 6H), 1.31-1.00 (m 5H).

LCMS: (M+H") 416.1, (M+Na") 438.2. :

Anal. Caled. for CpsHasNsOz 1.5 HCE 2.0 H,0: C, 56.94; H, 607 N, 13.84.

Found: C, 57.20; H, 6.01; N, 13.57.

H
H~Ci
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Example 92: N-(6-Oxo-2-phenyl-5.6-dihydro-1H-[1,21diazepinof4,5,6-cd]indol-8-vi)-3-piperidin-4-
yl-propionamide; compound with trifluoro-acetic acid

FSCJLOH OAA

Preparation of example 92 from title compound of Example 88 (52 mg, 0.101 mmol) and 45%

~ TFA in CHCl, (1 mL) was carried out analogously to Example 20. Isolation, also in an analogous

manner, afforded the title compound (50 mg, 0.084 mmol) as a yellow powder in 82% yield.

"M NMR (ds-DMSQ): 8 12.07 (s, 1H), 10.38 (s, 1H), 10.09 (s, 1H), 8.45 (br s, 1H), 8.17 (s, 1H),
7.70-7.44 (m, 7H), 3.31-3.20 (m, 2H, partiaily obscurred), 2.93-2.76 (m, 2H), 2.41-2.31 (m, 2H),
1.91-1.76 (m, 2H), 1.64-1.49 (m, 3H); 1.38-1.19 (m, 2H). :

Anal. Caled. for CogHasNs0; * 1.5 TFA - 0.8 H,0: C, 53.64; H, 4.75; N, 11.58,

Found: C, 53.59; H, 4.74; N, 11.55.

Example 93: 6-0Oxo-2-phenyl-N-[{1R)-1-phenylethyl]-5.6-dihydro-1H-[1.2]diazepino[4.5.6-
cdlindole-8-carboxamide

" HN—N

Preparation of example 93 from the titie compound of Example 49 (0.105 g, 0.306 mmol), (1R)-1-
phenylethylamine (0.0742 g, 0.612 mmol), triethylamine (0.085 mi, 0.612 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N, N, N-tetramethyiuronium hexafluorophosphate (0.233 g, 0.612 mmol) in
DMSO (2 ml) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH3CN/H20 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0235 g) as a yellow powder in 19% yield.

'H NMR (dg-DMSO): § 12.44 (s, 1H), 10.46 (s, 1H), 9.03 (d, 1H, J =79 Hz), 8.14 (s, 1H), 8.04 (s,
1H), 7.70 (d, 2H, J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.42 (d, 2H, J = 7.2 Hz), 7.30-7.36 (m, 2H}), 7.20-
7.24 (m, 1H), 5.16-5.25 (m, 1H), 1.50 (d, 3H, J=72 Hz).

HRMS calculated for C,sH,1N4O, 409.1685 (M+H), found 409.1666.
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Example 94: B-Oxo-2-phenyl-N-{(1S)-1-phenylethyl}-5,6-dihydro-1H-{1,2]diazepino(4.5.6-

cdlindole-8-carboxamide

HN-—N

Preparation of example 94 from the title compound of Example 49 (0.0976 g, 0.284 mmol), (1S)-
1-phenylethylamine (0.0688 g, 0.568 mmol), triethylamine (0.079 mL, 0.568 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafiuorophosphate (0.216 g, 0.568 mmol) in
DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH3CN/H,0 containing 0.1% triflucroacetic acid), also in an analogous manner, afforded the title
compound (0.0197 g) as a yellow powder in 17% yieid.

'H NMR (de-DMSO): & 12.44 (s, 1H), 10.46 (s, 1H), 9.04 (d, 1H, J = 7.9 Hz), 8.14 (s, 1H), 8.03 (s,
1H), 7.70 (d, 2H, J = 8.3 Hz), 7.51-7.62 (m, 4H), 7.42 (d, 2H, J = 7.2 Hz), 7.30-7.36 (m, 2H), 7.20-
7.24 (m, 1H), 5.16-5.25 (m, 1H), 1.50 (d, 3H, J=7.2 Hz).

HRMS calculated for CosH1N4O, 409.1665 (M+H), found 409.1666.

cdlindole-8-carboxamide

Preparation of example 95 from the title compound of Example 49 (0.104 g, 0.303 mmol), 1-(4-
chlorophenyhethylamine (0.0943 g, 0.606 mmol), triethylamine (0.084 mL, 0.606 mmol), and O-
(7-azabenzotriazol-1-yl)-N,N,N’,N -tetramethyluronium hexafluorophosphate (0.23 g, 0.6068 mmol)
in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH4CN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0025 g) as a yellow powder in 1.9% yield.

"H NMR (de-DMSO): & 12.45 (s, 1H), 10.47 (s, 1H), 9.06 (d, 1H, J= 7.9 Hz), 8.14 (s, 1H), 8.03 (s,
1H), 7.70 (d, 2H, J = 7.9 Hz), 7.51-7.62 (m, 4H), 7.38-7.44 (m, 4H), 5.13-5.22 (m, 1H), 1.49 (d,
3H, J=7.2 Hz).

HRMS calculated for CsHoN4O,Cl 443.1275 (M+H), found 443.1265.

&
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Example 96: N-[1-(4-Hydroxyphenyl)ethyl}-6-oxo-2-phenyl-5,6-dihydro-1H-[1.2]diazepinol4.5.6-

cc_ilindole-B-éarboxamidé

HN—N

0 2
HO
T L0
d H

Preparation of example 96 from the title compound of Example 49 (0.104 g, 0.303 mmol), 1-(4-
hydroxyphenyt)ethylamine (0.0831 g, 0.606 mmol), triethylamine (0.084 mL, 0.606 mmol), and O-
(7-azabenzotriazol-1-yl)-N, NN’ ~tetramethyluronium hexafluorophosphate (0.23 g, 0.606 mmol)
in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CHLCN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0205 g) as a yellow powder in 16% yield.
'H NMR (ds-DMSO): § 12.42 (s, 1H), 10.45 (s, 1H), 9.21 (br s, 1H), 8.91 (d, 1H, J = 8.3 Hz), 8.11
(s, 1H), 8.02 (s, 1H), 7.70 (d, 2H, J = 6.8 Hz), 7.51-7.61 (m, 4H), 7.21 (d, 2H, J = 8.3 Hz), 6.71 (d,
2H, J = 8.3 Hz), 5.08-5.16 (m, 1H), 1.46 (d, 3H, J=7.2 Hz).
HRMS calculated for CasHaiN4O5 425.16814 (M+H), found 425.1626.
Example 97: 2,3-D'rﬂuc':ro—N-(S-oxo-2-phenvl—5.6-dih3Ldro-1H-f1.21diazepinol4.5.6-cd|indol-8-yl)—

benzamide

o
0 O AN Q
N H
F
F

Preparation of example 97 from the title compound of Example 7 (hydrochloride) (40 mg, 0.128>
mmol), 2,3-difluoro-benzoic acid (24 mg, 0.154 mmol), triethylamine (0.054 mL, 0.384 mmol), and
O—(7-azébenzotriazol-1-yl)—N,N,N’, “tetramethyluronium hexafiuorophosphate (59 mg, 0.154
mmol) in CH,Cl; (0.4 mL) and N,N-dimethylformamide (0.4 mL) was carried out analogously to
Example 11. Silica gel chromatography (eluted with 2:1 hexane:acetone 'increasing to 1:1
hexane:acetone), also in an analogous manner, afforded the title compound (24 mg, 0.058 mmol)
as a yellow powder in 45% yield.
'H NMR (ds-DMSO): 8 12.20 (s, 1H), 10.72 (s, 1H), 10.42 {s, 1H), 8.24 (s, 1H), 7.81 (s, 1H), 7.72-
7.45 {m, 8H), 7.37 (m, 1H).

. LCMS: (M+H") 417.0, (M+Na*) 439.1.
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Example 98; 2.3-Dimethyl-N-(6-0x0-2-phenyi-5.6-dihydro-1H-[1.2]diazepinol4.5,6-cdlindol-8-vl)-

benzamide

Preparation of example 98 from the title compound of Example 7 (hydrochloride) (42 mg, 0.134
mmol), 2,3-dimethyl-benzoic acid (24 mg, 0.161 mmol), triethylamine (0.056 mL, 0.402 mmol),
and O-(7-azabenzotriazol-1-yl)-N, N, N, Ntetramethyluronium hexafiuorophosphate (61 mg, 0.161
mmol) in CH.Cl; (0.4 mL) and N,N-dimethyliformamide (0.4 mL) was carried out analogously to
Example 11. The mixture was stirred as a thick slurry and additional 2,3-dimethyl-benzoic acid (12
mg, 0.08 mmol) and O-(7-azabenzotriazol-1-yl)-N, N, ', N -tetramethyluronium
hexafiuorophosphate (30 mg, 0.08 mmol) were added after 48 hours to drive the reaction to
completion. The mixture was filtered to collect the solids which were then washed with methanol.
After drying the solids under high vacuum, the title compound (32 mg, 0.078 mmol) was obtained
as a yellow powder in 58% yield. '

'H NMR (d-DMSO): § 12.14 (s, 1H), 10.47 (s, 1H), 10.39 (s, 1H), 8.25 (s, 1H), 7.86 (m, 1H), 7.72-
7.66 (m, 2H), 7.63-7.49 (m, 4H), 7.33-7.25 (m, 2H), 7.21 (m, 1H), 2.31 (s, 3H), 2.29 (s, 3H).
LCMS: (M+H") 409.1, (M+Na") 431.1.

Example  99.  3-Fluoro-2-methyl-N-(6-0xo-5,6-dihydro-1H-{1.2]diazepinof4.5.6- indol-8-yl)-

benzamide
HN—N
V) N
o N
N N
H H

E
Preparation of example 99 from title compound of Example 2 (21 mg, 0.105 mmol), 3-fluoro-2-
methyl-benzoic acid (19 mg, 0.126 ‘mmol), triethylamine (0.044 mL, 0.315 mmol), and O-(7-
azabenzotriazo|-1-yl)»N,N,N’,N’-tetramethyluronium hexafluorophosphate (48 mg, 0.126 mmol) in
CH,Cl, (0.2 mL) and N,N-dimethylformamide (0.2 mL) was carried out analogously to Example
11. The mixture was stirred as a thick slurry and additional 3-fluoro-2-methyl-benzoic acid (11 mg,
0.07 mmol) and O-(7-azabenzotriazol-1-yl)}-N, N, N, Ntetramethyluronium hexafluorophosphate
(27 mg, 0.07 mmol) were added after 24 hours to drive the reaction to completion. Purification,
also in an analogous manner, except that it required two successive silica gel chromatographies
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(both eluted with 2:1 hexane:acetone increasing to' 1:1 hexane:acetone) afforded the title
compound (14 mg, 0.042 mmoal) as a yellow powder in 40% yield.
H NMR (dg-DMSO): 6 11.79 (s, 1H), 10.50 (s, 1H), 10.25 (s, 1H), 8.20 (é, 1H), 7.78 (s, 1H), 7.60
(s, 1H), 7.49 (s, 1H), 7.46-7.17 (m, 3H), 2.30 (s, 3H).
LCMS: (M+H") 337.1, (M+Na") 359.1.
Example  100: (1R 2R)-2-Phenyl-cyclopropanecarboxylic _acid 6-ox0-5,6-dihydro-1H-
1,2]diazepinof4.5,6-cdjindol-8-yl)-amide ‘

| 5 5 _POCl oM
intermediate 2(6) et o OMF
Exampie 2 o CHzclz —
: \v\\"n\c
" 100(a)

MeO. HN
(o) —N\
NHyNHz, AcOH, MeOH ) A
MeOH, refiux, 57% Qv"“u\N
H H

100(b)

Step 1. Preparation of 6-[((1R,2R)-2-Phenyl-cyclopropanecarbonyl)-amino]-1H-indole-4-
carboxylic acid methyl ester 100(a)

Preparation of intfermediate 100(a) from Intermediate 2(b) of Example 2 (111 mg, 0.49 mmol),
(1R,2R)-2-phenyl-cyciopropanecarboxylic acid (119 mg, 0.73 mmol), triethylamine (0.273 mL,
1.96 mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N, N’-tetramethyluronium hexafluorophosphate
(278 mg, 0.73 mmol) in CH,Cl, (0.4 mL) and N,N-dimethylformamide (0.4 mL) was carried out
analogously to Example 11. Extractive work-up from ethyl acetate and saiurated aqueous
NaHCO, afforded crude Intermediate 100(a) (222 mg) as a tan solid which was carried on without
purification.

Step 2. Preparation of 3-Formyl-6-[{(1R, 2R)-2-phenyl-cyclopropanecarbonyl)-ammo]-1H-
indole~4-carboxylic acid methyl ester 100(b)

Intermediate 100(a) (214 mg) was dissolved in CH,Cl, (3 mL) and N,N-dimethylformamide (0.2
mL) and treated with Vilsmeier reagent (0.147 mL) in a manner similar to that described for
Example 3, Step 4. Upon addition, an immediate precipitate formed causing a thick slurry.
Additional CH:Cl, (5.0 mL) and N,N-dimethylformamide (0.2 mL) was added to facilitate stirring.
Additional Vilsmeier reagent (0.147 mL) was also added. After c.a. 10 min, hexane was added,
and the solids were allowed to settle. After decanting the supernatant, additional hexane was
added and the trituration was repeated- discarding both triturates. To the remaining solids,

methanol (8 mL) was added along with KzCO; (750 mg, 5.43 mmol) and H,O (4 mL), and the
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mixture was allowed to stir. After c.a. 30 min, ethyl acetate was added and the K,CO,/H,0
aggregates were removed by decanting the product away in solution. The solvents were then
reduced in volume, additional ethyl acetate was added, and the product was subjected to
extractive work-up to afford intemediate 100(b) (117 mg, 0.32 mmol) as a brownish powder in
about a 66% combined, crude yield over steps 1 and 2.
Step 3. Preparation of Title Compound: (1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-
oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide
intermediate 100(b) (105 mg), acetic acid (0.048 mL, 0.84 mmol) and Ho.NNH; * H,O (0.084 mL,
1.74 mmol) in anhydrous methanol (4.4 mL) were refluxed in manner similar to that described for
Example 3, Step 5. The crude product was purified on silica gel'eluting with 2:1 then 1:1
hexane:acetone to afford the title compound (61 mg, 0.17 mmol) in about a 57% yield for the last

step.

1 NMR (de-DMSO): § 11.74 (s, 1H), 10.38 (s, 1H), 10.23 (s, 1H), 8.13 (s, 1H), 7.60-7.53 (m, 2H),

7.46 (s, 1H), 7.35-7.26 (m, 2H), 7.24-7.15 (m, 3H), 2.38 (m, 1H), 2.08 (m, 1H), 1.50 (m, 1H), 1.36

(m, 1H).

LCMS: (M+H™) 345.2, (M+Na") 367.1.

Anal. Calcd. for CaoH1sN4O, - 0.6 H,O * 0.1 methanol - 0.1 CH,Clk: C, 86.13; H, 4.89; N, 15.27.
Found: C, 66.19; H, 5.03; N, 15.07.

Altenative Method for the Preparation of Example 100,

Preparation of example 100 from the title compound of Example 2 (3.0 g, 12.7 mmol), (1R,2R)-2-
phenylcyciopropanecarboxylic acid (2.36 g, 14.6 mmol) (prepared as described by A. Thurkauf, et
al. (2000) J. Med. Chem. 43:3923-3932), triethylamine (8.8 mL, 63.4 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’, N-tetramethyluronium hexafiuorophosphate (6.3 g, 14.5 mmol) in
N, N-dimethylformamide (30.0 mL, 0.4 M) was carried out analogously to Example 11. Silica gel
chromatography (5:50:45 methanol/ethyl acetate/CH,Cl,), also in an analogous manner, afforded
the title compound (3.67 g, 10.7 mmol) as a yellow powder in 84% yield.

Example 101; N-[2-Hydroxy-2-(3-hydroxyphenyDethyl]-6-oxo-2-phenyl-5. 6-dihydro-1H-

[1.2]diazepinol4.5 6-cdlindole-8-carboxamide

HN—N
o 2
t 000
HO N N
3 H
Preparation of example 101 from the title compound of Example 49 (0.238 g, 0.693 mmol), 2-
hydroxy-2-(3-hydroxyphenyl)ethylamine hydrochloride (0.264 g, 1.3 mmol), triethylamine (0.29



10

16

20

013017

mL, - 2.08 mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N’ ,N-tetramethyluronium
hexafluorophosphate (0.528 g, 1.39 mmol) in DMSO (2 mL) was carried out analogously to
Example 76. Preparative HPLC (20-100% CH:,CN/HZO containing 0.1% trifluoroacetic acid), also
in an analogous manner, afforded the title compound (0.0414 g) as a yellow powder in 14% yield.
'H NMR (ds-DMSO): 5 12.47 (s, 1H), 10.45 (s, 1H), 9.27 (br s, 1H), 8.68 (t, 1H, J=5.7 Hz), 8.10
(s, 1H), 8.02 (s, 1H), 7.71 (d, 2H, J = 7.2 Hz), 7.51-7.62 (m, 4H), 7.08-7.13 (m, 1H), 6.76-6.81 (m,
2H), 6.61-6.64 (m, 1H), 4.70-4.74 (m, 1H).

HRMS calculated for CasH,1N4O4 441.1563 (M+H), found 441.1543,
Example 102 Methy}-6-oxo-2-phenyi-1,3.5,6-tetrahydrol1.2loxazepinol6,5.4-cdlindole-8-

carboxylate

MeO, oo"

" intermediate 39(e)  NaH. (BockO O { NaBH,, MeOH
Example 39 — ——
mee THF, 67% 02%
Boc
102(a)
g ~o—~¢©
CCly, PhaP
oo O ?
CHoCL87%  MeO Na2c03 DMSO
55%
102(c)

1. NHoNH5, MeOH, reflux

ay, -
MeQ O N 2. TFA, CHxCly, 44%

Boc

102(d)
Step 1. Preparation of 1-tert-butyl-4,6-dimethyl-3-formyl-2-phenyl-1H-indole-1,4,6-
tricarboxylate 102(a) : :
To a solution of Infermediate 39(e) of Example 39 (2.25 g, 6.7 mmol), and di-fer-butyl dicarbonate
(11.68 g, 54 mmol) in 150 ml of tetrahydrofuran was added a 60% suspension of NaH in mineral
oil (1.60 g, 40 mmol). The reaction mixture was stirred at room temperature for 1 hour. Extractive
work-up from ethyl acetate and saturated aqueous NaHCO; followed by silica gel chromatography
afforded intermediate 102(2) (1.97 g), in 67% vield.
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fH NMR (ds-DMSO): 5 9.56 (s, 1H), 8.96 (s, 1H), 8.08 (s, 1H), 7.70-7.50 (m, 5H), 3.93 (s, 3H),
3.83 (s, 3H), 1.20 (s, 9H).
Step 2. Preparation of 1-(tert-Butoxycarbonyl)-3-(hydroxymethyl)-6-(methoxycarbonyl)-2-
phenyl-1H-indole-4-carboxylic acid 102(b)
Intermediate 102(a) (1.95 g) was dissolved in methanol (200 mL) and NaBH, (1.70 g) was added
and stirred for 15 min. After removing solvent, silica gel chromatography afforded Intermediate
102(b) (1.81 g) in 92% yield.
'H NMR (ds-DMSO): & 8.97 (d, 1H, J = 1.5 Hz), 8.10(d, 1H, H=1.5 Hz) 7.35-7.55 (m, 5H), 4.61 (t,
M, J= 5.1 Hz), 4.41 (d, 2H, J = 5.0 Hz), 3.92 (s, 3H), 3.87 (s, 3H), 1.16 (s, 9H).

‘Step 3. Preparation of 1-tert-Butyi-4,6-dimethyl-3-(chioromethyl)-2-phenyl-1H-indole-1,4,6-

tricarboxylate 102(c)
To a solution of Intermediate 102(b) (1. 68 g, 3.8 mmol) and CCl, (3.50 g, 23 mmol) in 20 mi of

dichloromethane was added PhsP (2.42 g, 9.2 mmol). The reaction mixture was stirred at room
temperature for 24 hours. The reaction mixture was concentrated, and residue was purified using
silica gel chromatography to afford Intermediate 102(c) (1.53 g) in 87% yield.

'H NMR (ds-DMSO): § 8.97 (d, 1H, J = 1.5 Hz), 8.10 (d, 1H, J = 1.5 Hz), 735-7 55 (m, 5H), 461
(t, 1H, J= 5.1 Hz), 4.41 (d, 2H, J = 5.0 Hz), 3.92 (s, 3H), 3.87 (s, 3H), 1.16 (s, 9H).

Step 4. Preparation of 1-tert-Butyl 4,6-dimethyl 3-{[(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)oxy)methyl}-2-phenyl-1H-indole-1,4,8-tricarboxylate 102(d)

A mixture of intermediate 102(c) (0.23 g, 0.5 mmol), N-hydroxyphthalimide (0.24 g, 1.5 mmol) and
Na,COjs (0.32 g, 3 mmol) was stirred in anhydrous DMSO (10 mL) at room temperature overnight.
Extractive work-up from ethyl acetate, followed by silica gel chromatography afforded Intermediate
102(d) (0.16 g) in 55% yield. |

"H NMR (de-DMSO): § 9.02 (d, 1H, J = 1.1 Hz), 8.31 (d, 1H, H=1.1 Hz) 7.75-7.82 (m, 2H) 7.64-
7.71(m, 2H), 7.39 (t, 1H, J=7.6 Hz), 7,26 ({, 2H, J=7.6), 7.18 (d, 2H, J = 7.8 Hz), 6.32 (s, 2H),
3.94 (s, 3H), 3.92 (s, 3H), 1.11 (s, OH).

Step 5. Preparation of Title Compound Methyl-6-oxo-2-phenyi-1,3,5,6-
tetrahydro[1,2]Joxazepino[6,5,4-cd]indole-8-carboxylate

A mixture of Intermediate 102(d) (0.15 g, 0.26 mmol) and hydrazine (0.20 g, 6.3 mmol) in
methanol (15 mL) was refluxed for 2 hours. After solvent evaporation, the residue was mixed with
CH,Cl, (15 ml) and trifiuoroacetic acid (7.5 ml) and stirred for 2 hours. After solvent removal, the
residue was/subjected to reverse-phase preparative HPLC affording the title compound (34.8 mg)
in 42% yieid. _

'H NMR (de-DMSOQ): § 12.20 (s, 1H), 11.23 (s, 1H), 8.30 (d, 1H, J = 1.2 Hz), 8.21 (d, 1H, H=12
Hz), 7.40-7.75 (m, 5H), 5.44 (d, 1H, J = 14.7 Hz), 5.22 (d, 1H, J = 14.7 Hz), 3.92 (s, 3H).

LCMS (M'+1): 323.0
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Example 103: N-(4-Fluorobenzyl)-6-o0x0-2-phenyl-5,6-dihydro-1H-[1.2]diazepinol4,5,6-cdlindole-

8-carboxamide

Preparation of example 103 from the title compound of Example 49 (0.108 g, 0.314 mmol), 4-
fluorobenzylamine (0.079 g, 0.628 mmol), triethylamine (0.088 mL, 0.828 m.mol); and O-(7-
azabenzotriazol-1-y)-N,N, N, N-tetramethyluronium hexafluorophosphate (0.239 g, 0.628 mmol) in
DMSO (2 mlL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CHCN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0121 g) as a yellow powder in 8.3% yield.

H NMR (ds-DMSO): & 12.47 (s, 1H), 10.47 (s, 1H), 9.23 (t, 1H, J = 5.9 Hz), 8.13 (s, 1H), 8.05 (s,
1H), 7.71 (d, 2H, J = 6.8 Hz), 7.51-7.63 (m, 4H), 7.35-7.40 (m, 2H), 7.12-7.18 (m, 2H), 4.46 (d,
2H, J = 5.7 Hz).

HRMS calculated for CoqH1gN4OF 413.1414 (M+H), found 413.139%4.

Example 104: __ 6-Oxo-2-phenvi-N-(2,3 5-trifiuorobenzyl)-5 6-dihydro-1H-{1.2ldiazepinof{4,5 6-
HN~—N

cdlindole-8-carboxamide
F
e
E N
F o

Preparation of example 104 from the title compound of Example 49 (0.101 g, 0.284 mmoal), 2,3,5-
trifiuorobenzylamine (0.0947 g, 0.588 mmol), triethylamine (0.082 mL, 0.588 mmol), and O-~(7-
azabenzotriazol-1-yl)-N,N,N’, N *-tetramethyluronium hexafluorophosphate (0.224 g, 0.588 mmol) in

A
N\
N
H

DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CHLCN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0086 g) as a yellow powder in 4.5% yield. »

'H NMR (ds-DMSO): & 12.50 (s, 1H), 10.49 (s, TH), 8.27 (t, 1H, J = 5.9 Hz), 8.13 (s, 1H), 8.05 (s,
1H), 7.71 (d, 2H, J = 6.8 Hz), 7.52-7.62 (m, 4H), 7.40-7.48 (m, 1H), 7.05-7.08 (m, 1H), 4.56 (d,
2H, J = 4.9 Hz). o

HRMS calculated for CaH1N4OoF3 449.1225 (M+H), found 449.1209.
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Example 105: N-r3.5-Bis(triﬂuoromethvi)benzvll-B-oxo-Z-phenvl-5.6-dihvdro-1 H-
[1.2]diazepinol4.5,6-cdlindole-8-carboxamide

CF3

F3;C

Preparation of example 105 from the title compound of Example 49 (0.101 g, 0.284 mmol), 3,5-
bis(trifluoromethyl)benzylamine (0.143 g, 0.588 mmol), triethylamine (0.082 mL, 0.588 mmol), and
O-(7-azabenzofriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafiuorophosphate (0.224 g, 0.588
mmol) in DMSO (2 mL) was carried out analogously to Exampie 76. Preparative HPLC (20-100%
CH5CN/H,O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.004 g) as a yellow powder in 2.6% yield.

TH NMR (de-DMSO0): § 12.50 (s, 1H), 10.50 (s, 1H), 9.37 (t, 1H, J = 5.9 Hz), 8.14 (s, 1H), 8.05 (m,
3H), 8.00 (s, 1H), 7.71 (d, 2H, J = 8.3 Hz), 7.52-7.62 (m, 4H), 4.67 (d, 2H, J= 5.7 Hz).

HRMS caiculated for CasH17N,0,F 531.1256 (M+H), found 531.1272.

Example 106: N-[4-Fluoro-3-{triflucromethylibenzyl]-8-oxo-2-phenyl-5.6-dihydro-1H-

1.2\diazepinol4,5,6-cdlindole-8-carboxamide

Preparation of example 106 from the title compound of Example 49 (0.105 g, 0.306 mmol), 4-
fiuoro-3- (triﬂuoromethyl)benzylamine (0.118 g, 0.612 mmoi), triethylamine (0.085 mL, 0.612
mmol), and O~(7-azabenzotriazol-1-yl)-N,N,N', "-tetramethyluronium hexaﬂuorophosphaté (0.233
g, 0.612 mmol) in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC
(20-100% CHsCN/H:O containing 0.1% ftrifluoroacetic acid), also in an analogous manner,
afforded the title compound (0.0205 g) as a yellow powder in 1.4% yield.

'H NMR (dg-DMSO): § 12.49 (s, 1H), 10.48 (s, 1H), 9.30 (t, 1H, J = 5.9 Hz), 8.13 (s, 1H), 8.05 (m,
3H), 7.69-7.75 (m, 4H), 7.45-7.63 (m, 5H), 4.53 (d, 2H, J = 5.7 Hz).

HRMS calculated for CsH17N4O.F4 481.1287 (M+H), found 481.1291.
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Example _107:  N-[(1-Hydroxy-5.7-dimethyl-1,2.3 4-tetrahydronaphthalen-1-yhmethyl]-6-oxo0-2-
phenyl-5.6-dihydro-1H-{1.2]diazepino[4.5.6-cdlindole-8-carboxamide

HN—N
O A\
H A\
O30
H 4 H

Preparation of example 107 from the title compound of Example 49 (0.104 g, 0.303 mmol), 1-
(aminomethyl)-5,7-dimethyl-1,2,3,4-tetrahydronaphthalen-1-ol  (0.124 g, 0.606 mmol),
triethylamine  (0.084 mlL, 0.606 mmol), and 'O-(7-azabenzotriazol-1-yl)-N, N,N’, N~
tetramethyluronium hexafiuorophosphate (0.23 g, 0.606 mmol) in DMSO (2 mL) was carried out
analogously to Example 76. Preparative HPLC (20-100% CH;CN/H,O containing 0.1%
trifluoroacetic acid) also in an analogoué manner afforded the title'compound (0.0145 g)as a

yellow powder in 9.7% yield.

'H NMR (dg-DMSO): § 12.47 (s, 1H), 10.48 (s, 1H), 8.48-8.52 (m, 1H), 8.10 (s, 1H), 8.03 (s, 1H),
7.70-7.73 (m, 2H), 7.52:7.62 (m, 4H), 7.25 (s, 1H), 6.86 (s, 1H), 3.66-3.73 (m, 2H), 2.55-2.63 (m,
2H), 2.22 (s, 3H), 2.14 (s, 3H), 1.81-1.98 (m, 4H).

HRMS calculated for CaoH2oN4O3 493.2240 (M+H), found 493.2252.

Example 108: N-{( 1R)—1-(1—Ngphthvl)ethvll-6-oxo—2-phenvl-5.6—dihvdro-1H—[1.21diazepinor4.5.6-
cdlindole-8-carboxamide

Preparation of example 108 from the title compound of Example 48 (0.105 g, 0.306 mmot), 1-(1-
naphthyl)ethylamine (0.105 g, 0.612 mmol), triethylamine (0.085 mL, 0.612 mmol), and O-~(7-
azabenzotriazol-1-yl)-N, N, N, N*-tetramethyiuronium hexafluorophosphate (0.233 g, 0.612 mmol) in
DMSO (2 mlL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CH5CN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0161 g) as a yellow powder in 12% yield.

"H NMR (dg-DMSO): § 12.44 (s, 1H), 10.46 (s, 1H), 9.14 (d, 1H, J=7.9 Hz), 8.17 (s, 1H), 8.05 (s,
1H), 7.87-7.90 (m, 4H), 7.69-7.72 (m, 2H), 7.46-7.63 (m, 7H), 5.34-5.140 (m, 1H), 1.61 (d, 3H, J =
6.8 Hz).

HRMS calculated for CagHzaN4O2 459.1821 (M+H), found 458.1795.
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Example 109: Diethyl  2-{I{6-oxo-2-phenyl-5,6-dihydro-1H-[1.2]diazepinol4,5 6-cd]indol-8-

yhcarbonyllamino}malonate

Preparation of example 109 from the title compound of Example 49 (0.106 g, 0.309 mmol), diethyl
2-aminomalonate hydrochloride (0.131 g, 0.618 mmol), triethylamine (0.128 mL, 0.926 mmol),
and O—(7-azabenzotriazol;1’-yl)—N,N,N’, “tetramethyluronium hexafluorophosphate (0.235 g,
0.618 mmol) in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-
100% CHLCN/H,O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded
the title compound (0.0064 g) as a yellow powder in 4.5% yield.

'H NMR (ds-DMSO): § 12.53 (s, 1H), 10.50 (s, 1H), 9.55 (t, 1H, J=7.6 Hz), 8.14 (s, 1H), 8.07 (s,
1H), 7.71-7.73 (m, 2H), 7.52-7.62 (m, 4H), 5.29-6.32 (m, 2H), 4.154.25 (m, 4H), 123 (t, 6H, J=

7.2 Hz).
HRMS calculated for CasH23N4Og 463.1618 (M+H), found 463.1606.

Example 110: N-{(1R)-2-Hydroxy-1-phenylethyl}-6-oxo-2-phenyi-5,6-dihydro-1H-

1 2]diazepinol4.5.6-cd]indole-8-carboxamide

-H
N
HO

Preparation of example 110 from the title compound of Example 49 (0.17 g, 0.5 mmol), (2R)-2-
amino-2-phenylethanol (0.0822 g, 0.6 mmol), triethylamine (0.14 mL, 1 mmol), and O-(7-
azabenzotriazol—1-yl)-N,yN,N’,N’-tetramethyluronium hexafluorophosphate (0.23 g, 0.6 mmol) in
DMSO (8 mL) was carried out analogously to Example 76. Preparative HPLC (20-100%
CHsCN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.0351 g) in 17% yield.

'H NMR (de-DMSO): § 12.45 (s, 1H), 10.47 (s, 1H), 8.92 (d, 1H, J=7.9 Hz), 8.17 (s, 1H), 8.04 (s,
1H), 7.75-7.65 (m, 2H), 7.65-7.50 (m, 4H), 7.45-7.37 (m, 2H), 7.37-7.27 (m, 2H), 7.27-7.15 (m,
1H), 5.18-5.01 (m, 1H), 3.83-3.60 (m, 2H).

 LCMS: (M+H") 425.1

Anal. Calcd. for 025H20N403 « 0.2 trifluoroacetic acid « 1.68 H,O: C, 63.88; H, 4.97; N, 11.73.
Found: C, 63.86; H, 4.97; N, 11.66. .
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Example 111: (1R.2R)-2-Phenyi-cyclopropanecarboxylic _acid [2-(3-cyclobutylaminomethyl-

1. (CH350,),0

e
o.
. 2,4,6-Coliidine, CH,CI
Intemediate 85(a) e e o) N
Example 85 jj\
2 Oty NN
: VAR H

3. Boc,0, EtN, CH,Cl,

111(a)
40%

HN—N BocN
) 0. N
1. POCl. DMF, CH,Cly o 4N HCI (Dioxane)
2. NHyNH2.H20, AcOH %-"JLN N CHoClo, 1t; 96%
‘MeOH, reflux, 81% H H
111(b)

HN—N_ CIH.HN
. 0. N
9 N\
.-“u\N O N O
\V H H

Step 1. Preparation of (1R,2R)- 2-{3-[(tert-Butoxycarbonyl-cyclobutyl-amino)-methyi]-
phenyi}-6-[(2-phenyl-cyclopropanecarbonyl)-amino}-1H-indole-4-carboxylic  acid methyl
ester 111(a) :

To a suspension of l’ntermediate 85(a) of Example 85 (0.260 g, 0.6 mmol) in dichloromethane (6.0
mt, 0.9 M) was added 2,4,6-Collidine (0.312 mL, 2.4 mmol) followed by (CH3S0,),0 (0.123 g, 0.7
mmol). After stirring for 1 hour, cyclobutylamine (0.252 mlL, 3.0 mmol) was added, and the
reaction mixture stired for 24 hours ét 22 °C. The volatiles were removed in vacuo and
dichloromethane (6.0 mL), triethylamine (3 mmol) and di-tert-butyl dicarbonate (1.2 mmol) were
added. The mixture was stirred at 22 °C for 12 hours and volatiles were removed in vacuo. Silica
gel chromatography provided Intermediate 111(a) (0.14 g, 0.24 mmoal) in 40% yield.

"H-NMR (dg-DMSO): § 11.82 (s, 1H), 10.42 (s, 1H), 8.27 (s, 1H), 7.89 (d, 1H, J= 1.6 Hz), 7.72 (d,
1H, J = 8.1 Hz), 7.67 (s, 1H), 7.44 (dd, 1H, J = 7.7, 7.6 Hz), 7.36-7.08 (m, 7TH), 4.51 (s, 2H), 3.91
(s, 3H), 2.45-2.37 (m, 1H), 2.14-1.95 (m, 5H), 1.62-1.22 (m, 14H).
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Step 2. Preparation of (1R,2R)-Cyclobutyl-(3-{6-oxo-8-[(2-phenyl-cyclopropanecarbonyl)-
amino]-5,6-dihydro-1H—[1,?.]diazepino[4,5,6-cd]indol-z-yl}-benzyl)_-carbamic acid tert-butyl
ester 111(b) ‘ ' ,

In a manner analogous to steps 4 and 5 of Example 3, Intermediate 111(a) (0.13 g, 0.22 mmol)
was formylated and cyclized. After silica gel chfomatography, Intermediate 111(5) (0.107 g, 0.18
mmol) was obtained as a yellow powder in 81% yield. '

'H-NMR (ds-DMSO): § 12.08 (s, 1H), 10.43 (s, 1H), 10.37 (s, 1H), 8.16 (d, 1H, J=12Hz), 7.63
(d, 1H, J = 1.4 Hz), 7.65-7.42 (m, 4H), 7.35-7.16 (m, 6H), 4.53 (s, 2H), 2.45-2.37 (m, 1H), 2.14-
1.95 (m, 5H), 1.60-1.23 (m, 14H).

LCMS; (M-H") 602.2.

Step 3. Preparation of Title Compound: (1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-
(3-cyclobutylaminomethyl-phenyl)-8-oxo-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6;cd]indol-s-yl]-
amide (hydrochloric sait) '

Preparation from Intermediate 111(b) (0.105 g, 0.17 mmol) and 4M HCl in dioxane (1.7 mL) was
carried out analogously to Example 91. Isolation, also in an analogous manner, included a further
trituration with CH.Cl,/diethyl ether and afforded the title compound (0.09 g, 0.17 mmol) as an
orangelyellow powder in 96% yield.

"H-NMR (de-DMSO): § 12.20 (s, 1H), 10.49 (s, 1H), 10.43 (s, 1H), 9.32 (b, 1H), 8.18 (d, 1H, J =
1.4 Hz), 7.83 (s, 1H), 7.75-7.58 (m, 5H), 7.35-7.15 (m, 5H), 4.13 (s, 2H), 3.80-3.50 (buried m, 1H),
2.45-2.35 (m, 1H), 2.28-2.08 (m, 5H), 1.88-1.75 (m, 2H), 1.55-1.47 {m, 1H), 1.42-1.34 (m, 1H).
LCMS: (M+H") 504.2.

HRMS: (M+H") calcd for CsqH3oNsO,, 504.2400, found 504.2378.

Example 112 (1R.2R)-2-Phenyl-cyclopropanecarboxylic _acid _[6-oxo-2-(3-pyrrolidin-1-yimethyl-
phenyl)-5.6-dihydro-1H-[1.2]diazepino[4.5 .6-cdlindol-8-yll-amide (hydrochloric salt)
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OMe Q
1. (CH3S0,);0 o
Intermediate 85(z) 2,4,6-Colliding, CH,Cl, R 0 O N\ O
Example 85 = «“ILN’ N
AVARR H

2 [/\H

112(a)

o HN—-N HCI

1. POCiz. DMF, CH,Cl,
2. NHaNH32.H20, AcOH
MeOH, reflux - % N

H
3. 4N HCI (Dioxane)

CH,Cly, 9%

Step 1. Preparation of (1R,2R) 6-[(2-Phenyl-cyclopropanecarbonyl)-amino]-2-(3-pyrrolidin-1-

. yimethyl-phenyl)-1H-indole-4-carboxylic acid methyl! ester 112(a)

To a suspension of intermediate 85(a) of Example 85 (0.260 g, 0.6 mmol) in dichloromethane (6.0
mL, 0.1 M) was added 2,4,6-Collidine (0.312 mL, 2.4 mmol) followed by (CH;S0,),0 (0.123 g, 0.7
mmol). After stirring for 1 hour, pyrrolidine (0.252 mL, 3.0 mmol) was added and the reaction
mixture stirred for 24 hours at 22 °C. Volatiles were removed in vacuo, and the crude Intermediate
112(a) was carried on directly to the next step.

Step 2. Preparation of Title Compound: (1R,2R)-2- Phenyl-eyclopropanecarboxyhc acid [6-
oxo-2-(3-pyrrolidin-1-ylmethyl-phenyl)-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl}-
amide (hydrochloric salt)

In & manner analégous to steps 4 and 5 of Example 3, Intermediate 112(a) (0.42g, 0.85 mmol)

 was formylated and cyclized. Silica gel chromatography (90:10:0 to 70:20:10 CH,Cl»/2.0 M

ammonia in isopropyl alcohol/methyl! alcohol) and conversion to the HCI salt (4M HC! in dioxane)
afforded the title compound (0.04 g, 0.18 mmal) as a yellow-orange powder in 9% yield.

'H-NMR (ds-DMSO): § 12.20 (s, 1H), 10.55 (s, 1H), 10.49 (s, 1H), 10.43 (b, 1H), 8.19 (d, 1H, J =
1.3 Hz), 8.13 (s, 1H), 7.76-7.62 (m, 5H), 7.34-7.16 (m, 5H), 4.45 (d, 2H, J = 5.5 Hz), 3.45-3.35 (m,
2H), 3.19-3.07 (m, 2H), 2.45-2.35 (m, 1H), 2.14-1.85 (m, 5H), 1.55-1.47 (m, 1H), 1.42-1.34 (m,
1H). " '

LCMS: (M+H") 504.2.

HRMS: (M+H" ) caled for Ca4HaoNs0,, 504.2400, found 504.2404.

[6-{trifluoromethylpyridin-3-yllcyclopropanecarboxamide trifluoroacetate
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7 NaH, triethy] phosphite : 3 Més80*F, NaH
Na - N L OMe -
THF, 0 °C-RT, 42% . DMSO0, 53%
H 0
113(a)
FiO 7 ' LIOHHg0 FaC 7 I 0 HATU, EtsN, DMSO, 12%
N oo
Nx Me 1:1 THF:H,0, 98% > H Title Compound
of Example 7
113(b) ) 113(c)
HN—N
O. A\
Na N N
5 H .
CF4COH

Step 1. Preparation of 3-(6-Triﬂuoromethyl-pyridin-3-y|)-acrylic acid methyl ester 113(a)
To a solution of triethyl phosphite in anhydrous tetrahydrofuran (25 mL) cooled to 0 °C was added
a 60% suspension of sodium hydride in mineral oil (472 mg, 19.7 mmol) in small portions. This
mixture was allowed to stir for 30 min at the same low temperature at which point the cooling bath
was removed, and the mixture was allowed to warm to room temperature over 60 min. The
mixture was cooled again to 0 °C and a solution of B-trifluoromethyl-3-pyridine carboxaldehyde in
anhydrous tetrahydrofuran (20 mL) was added dropwise. The reaction mixture was allowed to
warm slowly to room temperature overnight. After 19 hours, the reaction mixture was quenched
with water (100 mL) and extracted with ethyl acetate (3 x 50 mL). The combined organic fractions
were dried over anhydrous magnesium sulfate and concentrated to a pale green oil. Purification
was carried out using flash silica gel chromatography eluting with 5:95 then 1:9 ethyl
acetate:hexane. Pure fractions were combined and concentrated to afford Intermediate 113(a)
(1.68g,6.85 mmbl) as a white solid in 42% vyieid.

Step 2. Preparation of (1,2-trans)-2-(6-Trifluoromethyl-pyridin-3-yl)-cyclopropanecarboxylic
acid 113(b)

Trimethylsulfoxonium iodide (574 mg, 2.61 mmol) was added to 60% NaH in mineral oil (63 mg,
2.61 mmol), and the flask was purged with nitrogen. Methyl sulfoxide (10 mL) was added slowly
over 20 minutes until evolution of hydrogen ceased. To this milky solution was added Intermediate
113(a) (493 mg, 2.01 mmol) in methyl sulfoxide (15 mL) dropwise. The solution was allowed to stir
af room temperature overnight. After 26 hours the excess NaH was carefully quenched with water
(100 mL). Ethyl ether (100 mL) was added and the layers separated. The aqueous layer was
extracted with fresh ethyl ether (3 x 50 mL). The combined ethereal layers were washed with
brine, dried over anhydrous magnesium sulfate and concentrated in vacuo. Flash silica gel
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chromatography of the crude residue eluting with 1:9 then 1:4 ethyl acetate:hexane gave tWo
pure fractions that upon combining and concentrating under reduced pressure yielded
intermediate 113(b) (275 mg, 1.06 mmol) as white feathers in 53% yield.
Step 3. Preparation of (1,2-trans)-2-[6-(Trifluoromethyl)pyridin-3-yljcyclopropanecarboxylic
acid 113(c)
To a solution of Intermediate 113(b) (275 mg, 1.06 mmol} in a 1.1 mixture of
tetrahydrofuran:water (4 mL) was added lithium hydroxide monohydrate (13{5 mg, 3.18 mmol).
The semi-suspension was allowed to stir at room temperature over 2 days. The reaction mixture
was acidified with 2M aqueous hydrochloric acid (c.a. 2 mL). The reaction mixture was then
concentrated and lyophilized to obtain Intermediate 113(c) as a white powder containing lithium
chioride which was carried on directly without further purification.
Step 4. ' Preparation of Title Compound: N-(6-Oxo-2-phenyl-5,6-dihydro-1H-
[1.2]d iazepin0[4,5,6-cd]indol-8¥yl)-2-[6-(triﬂuoromethyl)pyridin-3-
yllcyclopropanecarboxamide trifluoroacetate
To a solution of Intermediate 113(c) (85 mg, 0.368 mmol) in methy! sulfoxide (2 mL) was added
triethylamine  (0.056 mL, 0405 mmol) and O-(7-azabenzotriazol-1-yl)-N,N,N’N-
tetramethyluronium hexafluorophosphate (154 mg, 0.405 mmol). After c.a. 10 min, the title
compound of Example 7 (0.102 g, 0.368 mmol) was added. The reaction was capped and stirred
overnight at room temperature. The mixture was subjected to preparative HPLC (20-100%
acetonitrile/water containing 0.1% triflucroacetic acid). The pure fractions were combined and
lyophilized to afford the title compound (27 mg, 0.045 mmol) as an orange powder in 12% yield.
'H-NMR (dg-DMSO): & 12.11 (b, 1H), 10.50 (b, 1H), 10.39 (b, 1H), 8.71 (b, 1H), 8.15 (b, 2H), 7.90-
7.80 (m, 2H), 7.70-7.45 (m, 6H), 2.65-2.55 (m, 1H), 2.27-2.18 (m, 1H), 1.67-1.51 (m, 2H).

LCMS: (M+H") 490.1. o
Example 114. (2R)-2-Amino-N-(6-0x0-2-phenyl-5.6-dihydro-1H-{1.2]diazepinol4.5 6-cdlindol-8-v)-

2-phenyl-acetamide (hydrochloric salf)

o HN-—N\
QRO
N
H~CI fi‘""z u H
Preparation of example 114 from the impure title compound of Example 117 (90 mg, 0.18 mmol)
and 4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an

analogous manner, afforded the title compound (65 mg, 0.10 mmol) as a yellow powder in 71%
yield over two steps (including Example 117).
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"M NMR (d-DMSO): 5 12.26 (s, 1H, exchanges), 11.08 (s, 1H, exchanges), 10.42 (s, 1H,
exchanges), 8.86 (br s, 3H, exchanges), 8.07 (s, 1H), 7.72-7.63 (m, 5H), 7.62-7.41 (m, 7H), 5.22
(m, 1H). _ '

LCMS: (M+H*) 410.1, (M+Na+) 432.0.
Anal. Calcd. for CaqHisNsO, - 5.6 HCI * 0.2 diethyl ether: C, 47.40; H, 4.27, N, 11.14.

Found: C, 47.64; H, 4.21; N, 10.91.
Example 115: (2R)-2-Amino-N-(6-oxo-2-phenyl-5 6-dihydro-1H-{1.2]diazepino[4.5.6-cd]indol-8-y1)-

3-phenyl-propionamide (hydrochioric salt)

HN-N

o \
POeaW,

" "N N

©/\‘N/HZLH Heci "

Preparation of example 115 from the title compound of Example 118 (71 mg, 0.136 mmol) and
4M HCI in dioxane (20 mL) was carried out analogously to Example 91. Isolation, also in an
analogous manner, afforded the title compound (66 mg, 0.12 mmol) as a yellow powder in 87%
yield over two steps (from Example 118).

H NMR (ds-DMSO): & 12.20 (s, 1H, exchanges), 10.66 (s, 1H, exchanges), 10.44 (s, 1H,
exchanges), 8.39 (br s, 3H, exchanges), 8.05 (s, 1H), 7.73-7.46 (m, 7H), 7.39-7.22 (m, 5H), 4.19
(m, 1H), 3.21-3.06 (m, 2H, partially obscured).

LCMS: (M+H") 424.1.

Anal. Calcd. for CosHzNsO2 2.8 HCI - 0.1 diethyl ether - 0.2 dioxane: C, 57.15; H, 4.83; N, 12.72.

Found: C, 57.33; H, 5.01; N, 12.56.
Example 116: 1-Amino-cvclohexanecarboxylic _acid  (6-oxo-2-phenyl-5.6-dihydro-1H-

1,21diazepino 4 5.6-cdlindol-8-yi)-amide (hydrochloric salt
HN—N

o. N
0 O A O
H,N N
Ho gt ™
Preparation of example 116 from the title compound of Example 118 (311 mg, 0.062 mmol) and
4M HC! in dioxane (5 mL)»was.-carried out analogously to Example 91. Isolation, also in an

analogous manner, included a further trituration with CH,Clfhexane and afforded the title
compound (29 mg, 0.053 mmol) as an orange/yellow powder in 85% yield.

'H NMR (de-DMSO): & 12.29 (s, 1H, exchanges), 10.44 (s, 1H, exchanges), 10.28 (s, 1H,
exchanges), 8.36 (br s, 3H, exchanges), 8.11 (s, 1H), 7.81 (s, 1H), 7.74-7.46 (m, 6H), 2.37-2.14

(m, 2H), 1.96-1.35 (m, 8H).
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LCMS: (M+H*) 402.2, (M+Na*) 424.1.
Anal. Caled. for Co3H23Ns0; 3.1 HCI* 0.1 diethyl ether - 0.3 dioxane: C, 53.88; H, 5.42; N, 12.77.
Found: C, 53.86; H, 5.60; N, 12.70.
Example _117:_[(R)-(6-Oxo-2-phenyl-5 6-dihydro-1H-[1,2]diazepino[4.5.6-cdlindol-8-ylcarbamoyl)-

phenyl-methyll-carbamic acid teri-butyl ester

Preparation pf example 117 from the the title compound of Example 7 (hydrochioride) (44 mg,
0.141 mmol), (R)-tert-butoxycarbonylamino-phenyl-acetic acid (42 mg, 8.169 mmol), triethylamine

(0.059 mL, 0423 mmoal), and O-(7- -azabenzotriazol-1-yl)-N,N,N’, N~ tetramethyluronium

hexafluorophosphate (64 mg, 0.169 mmol) in CH.Cl, (0.4 mL) and N, N-dimethylformamide (0.4
mL) was carried out analogously to Example 11. Silica gel chromatography (eluted with 1:1
hexane:acetone), also in an analogous manner, afforded the title compound (102 mg) as a yellow
powder contaminated with an unknown impurity. The compound was an intermediate and carried
on without further purification to Example 91.

'H NMR (dg-DMSO): 5 12.12 (s, 1H), 10.41 (s, 2H), 8,12 (s, 1H), 7.69-7.48 (m 10H), 7.42-7.27
(m, 3H), 5.36 (d, 1H, J = 8.67 Hz), 1.41 (s, SH).

LCMS: (M-H) 508.1, (M+H") 510.2, (M+Na") 632.2.

Example 118:; [(R)-1-{6-Oxo-2-phenyl-5 6-dihydro-1H-{1 2]dxazemno[4 5 6-cdlindol-8-
lcarbamovl)-2-phenvyl-ethyll-carbamic acid ferf-butyl ester
HN: —N

\

Preparation of example 118 from the title compound of Example 7 (hydrochloride) (43 mg, 0.138
mmol), (R)-tert-butoxycarbonylamino-3-phenyl-propionic acid (44 mg, 0.166 mmol), triethylamine
(0.058 mL, 0414 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’N-tetramethyluronium
hexafluorophosphate (63 mg, 0.166 mmol) in CH.Cl, (0.4 mL) and N,N-dimethylformamide (0.4
mL) was carried out analogously to Example 11. Silica gel chromatography (eluted with 1.1
hexane:acetone), also in an analogous manner, afforded the title compound (80 mg) as a yellow

powder contaminated with an unknown impurity. The compound was carried on without further

purification to-Example 115.
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"H NMR (ds-DMSO): § 12.12 (1H), 10.41 (s, 1H), 10.25 (s, 1H), 8.18 (s, 1H), 7.71-7.48 (m, 7H),
7.38-7.11 (m, 6H), 4.34 (br s, 1H), 3.02 (m, 1H), 2.87 (m, 1H, partially obscured by N,N-
dimethyiformamide singlet), 1.34 (s, 9H).

LCMS: (M+H') 524.2, (M+Na®) 546.2.
Example 119: [1-(6-Ox0-2-pheny!-5.6-dihydro-14-[1 .2]diazeoinol4.5.6-cd|indo|-8-ylcarbamoy 1)-
cyclohexyll-carbamic acid tert-butyl ester '

HN—=N
O. A\
i
BocHN
N

Preparation of example 119 from the title compound of Example 7 (hydrochloride) (45 mg, 0.142
mmol), 1-fert-butoxycarbonylamino-cyclohexanecarboxylic acid (42 mg, 0.171 mmol),
triethylamine  (0.059 mlL, 0426 mmol), and O-(7-azabenzotriazol-1-yl}-N,N,N’,N-
tetramethyluronium hexafluorophosphate (65 mg, 0.171 mmol) in CH;Cl; (0.4 mL) and N,N-
dimethylformamide (0.4 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title
compound (38 mg, 0.076 mmol) as a yellow powder in 53% yield.

'H NMR (dg-DMSO): & 12.08 (s, 1H), 10.37 (s, 1H), 9.59 (s, 1H), 8.14 (s, 1H), 7.70-7.48 (m, 8H),
2.03-1.92 (m, 2H), 1.81-1.71 (m, 2H), 1.47 (m, 5H), 1.40-1.31 (m, 10H).

LCMS: (M+H") 502.1, (M+Na") 524.1. :

Example 120: (3E)-4-Phenyi-but-3-enoic acid (6-0x0-2-phenyi-5,6-dihydro-1H-

[1.2]diazepinof4.5 .6-cdlindol-8-yl)-amide

HN—N

o) N
QO
e

Preparation of example 120 from the title compound of Example 7 (hydrochioride) (44 mg, 0.141
mmol), (E)-4-phenyl-but-3-enoic acid (27 mg, 0.169 mmol), triethylamine (0.059 mL, 0.423 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate (64 mg, 0.169
mmol) in CH,Cl; (0.4 mL) and N,N-dimethyiformamide (0.4 mL) was carried out analogously to
Example 11. When the reaction was judged complete, the mixture was filtered to collect the
solids which were then washed with methanol. After 4drying under vacudm, the title compound (41
mg, 0.0.095 mmol) was obtained as a yellow powder in §8% yield.

"H NMR (de-DMSO): 8 12.10, (s, 1H, exchanges), 10.38 (s, 1H, exchanges), 10.22 (s, 1H,
exchanges), 8.21 (s, 1H), 7.77-7.63 (m, 3H), 7.60-7.53 (m, 2H), 7.53-7.42 (m, 4H), 7.38-7.30 (m,
2H), 7.24 (m, 1H), B.57 (d, TH, J = 16.01 Hz), 6.45 (m, TH).
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"H NMR (ds-DMSO/DCI): 5 8.20 (s, 1H), 7.75 (s, 1H), 7.71-7.65 (m, 2H), 7.60-7.47 (m, 4H), 7.43-
7.37 (m, 2H), 7.38-7.29 (m, 2H), 7.22 (m, 1H), 6.55 (d, 1H, J= 16.23 Hz), 6.44 (m, 1H), 3.33 (d,
2H, J = 8.09 Hz).

LCMS: (M+H") 421.1, (M+Na*) 443 1. .

Anal. Caled. for Cz6HzoN4O; * 0.1 H,0 * 0.1 N, N-dimethylformamide: C, 73‘.53; H, 4.90; N, 13.37.
Found: C, 73.26; H, 4.50; N, 13.61. ‘ | '

Example 121: _2-Indan-2-yl-N-(6-0x0-2-phenyl-5,6-dihydro-1H-{1 L2ldiazepino[4,5.6-cdlindol-8-vI)-

acetamide

- : 0N ,
Lo 000

N N

H LU
Preparation of example 121 from the title compound of Exahple 7 (hydrochioride) (41 mg, 0.131
mmol), indan-2-yl-acetic acid (28 mg, 0.157 mmol), triethylamine (0.055 mL, 0.393 mmol), and O-
(7-azabenzotriazol-1-yl)}-N, N, N, N*-tetramethyluronium hexafluorophosphate (60 mg, 0.157 mmol)
inb CHCl; (0.4 mL) and N,N-dimethyiformamide (0.4 mL) was carried out analogously to Example
11. When the reaction was judged complete, the mixture was filtered to collect the solids, which
were then washed with methanol. After drying under vacuum, the tite compound {45 mg, 0.101
mmol) was obtained as a yellow powder in 77% yield.
'H NMR (d-DMSO). & 12.08, (s, 1H, exchanges), 10.37 (s, 1H, exchanges), 10.11 (s, 1H,
exchanges), 8.20 (s, 1H), 7.70.-7.45 (m, 7H), 7.26-7.18 (m, 2H), 7.16-7.08 (m, 2H), 3.07 (dd, 2H,
J=7.72,15.83 Hz), 2.87 (m, 1H), 2.65 (dd, 2H, J = 6.59, 15.26 Hz).
LCMS: (M+H") 435.2, (M+Na®) 457.1.
Anal. Calcd. for Ca7H2,N,0, 0.5 H,0: G, 73.12; H, 5.23; N, 12.63.

Found: C, 72.84; H, 4.89; N, 12.99.
Example 122: N-(6-Oxp-2-phenyi-5.6-dihydro-1H-{1 2]diazepinol4,5,6-cdlindol-8-v))-2-(toluene-4-

sulfonylamino)-benzamide

Preparation of example 122 from the title compound of Example 7 (100 mg, 0.362 mmol), 2-
(toluene-4-sulfonylamino)-benzoic acid (158 mg, 0.542 mmol), triethylamine (0.201 mlL, 1.446
mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N, N*tetramethyluronium hexafluorophosphate (206
mg, 0.542 mmol) in N, N-dimethylformamide (4.0 mL) was carried out analogously to Example 11.
When the reaction was judged complete, N, N-dimethylformamide was evaporated and methanol
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was added. The mixture was filtered and the solids collected and washed with methanol,
dichloromethane and diethyl ether. After drying under vacuum, the title compound (121 mg, 0.220
mmol) was obtained as a yellow powder in 61% yield.
'H NMR (ds-DMSQ): & 12.19 (s, 1H), 10.63 (s, 1H), 10.45 (s, 1H), 10.42 (s, 1H), 8.12 (s, 1H),
7.85-7.78 (m, 2H), 7.74-7.67 (m, 2H), 7.64-7.56 (m, 4H), 7.56-7.42 (m, 4H), 7.29-7.20 (m, 3H),"
2.27 (s, 3H).
LCMS: (M+H") 550.1; (M-H) 548.2.
HRMS: (M+H") calcd for CagH2sNs04S, 550.1548, found 550.1551.
Anal. Caled. for CaH23NsO4S 0.5 H,0: C, 64.50; H, 4.33; N, 12.54.
Found: C, 64.51; H, 4.20; N, 12.71.

Example _123:_6-Oxo-2-phenyl-5.6-dihydro-1H-{1,2]diazepinol4,5,6-cdlindole-8-carboxylic _acid
henethyl-amide

HN—N

o Q
P OSaW
ShRAE
Preparation of example 123 from the tile compound of Example 49 (0.17 g, 0.5 mmol),
phenethylamine (73 mg, 0.6 mmol), triethylamine (100 mg, 1.0 mmol), and O-(7-azabenzotriazol-
1-yh)-N,N, V', N-tetramethyluronium hexafluorophosphate (0.23 g, 0.6 mmol) in DMSO (8 mL) was
carried out analogously to the preparation of Example 76. Preparative HPLC (20-100%
CH,CN/H,0 containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title
compound (0.021 g) as a yellow powder in 9% yield.
'H NMR (ds-DMSO): § 12.49 (s, 1H), 10.49 (s, 1H), 8.77 {t, 1H, H=5.5 Hz), 8.07 (s, 1H), 8.00 (s,
1H), 7.10-7.80 (m, 11H), 3.48 (m, 2H), 2.86 (, 2H, J = 7.5 Hz). :
LCMS (M*#1): 409.1 ‘
Example 124: (1.2-trans)-2-(4-Fluoro-phenyl}-cvclopropanecarboxylic acid (6-oxo-2-phenyl-5.6-

dihydro-1H-1.21diazepinof4.5.6-cdlindol-8-yl)-amide

HN—N

o A\
o N .
S HATU, EtsN, DMSO, 62% W O N O
o = M
HoN ) Q H :
2 H (@)
- H
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Preparation of example 124 was carried out analogously to the preparation of Example 113
except that (1,2-trans)-2-(4'-fiuorophenyl)-cyclopropanecarboxylic acid was used instead of (1,2-
trans)-2-(6-trifluoromethyl-pyridin-3-yl)-cyclopropanecarboxylic acid in step 4. (1,2-trans)-2-(4-
Fluorophenyl)-cyclopropanecarboxylic acid was prepared using procedures similar to those
described in steps 1-3 of Example 113 except that 4-fluoro-benzaldehyde was used instead of 6-
trifluoromethyl-3-pyridine carboxaldehyde. Final HPLC purification, also analogous to Example
113, afforded the title compound (100 mg, 0.228 mmal) as a yellow powder in 62% yield.

'H-NMR (ds-DMSO): 6 12.12 (b, 1H), 10.46 (b, 1H), 10.41 (b, 1H), 8.18 (b, 1H), 7.70-7.45 (m, 7TH),
7.30-7.10 (m, 4H), 2.65-2.55 (m, 1H), 2.27-2.18 (m, 1H), 1.67-1.51 (m, 2H).
HRMS: c:mHz,Nf-,o2 H: 439.1570. Found: 439.1584.

1H-[1 2]diazemnol4 5,6-cdlindol-8-yl}-amide (hydrochloric salf)

o HNN : ;
N HATU, Et3N, DMSO, 100% A\
O N O ClHN\
a,
HoN N © %j\o
H N
X H

Preparation of example 125 was carried out analogously to the preparation of Exampie 113

_except that (1,2-trans)-2-pyridin-3'-yl-cyclopropanecarboxylic acid was used instead of (1,2-trans)-

2-(6-trifluoromethyl-pyridin-3-yl)-cyclopropanecarboxylic acid in step 4. (1 ,2-trans)-2-Pyridin-3'-yl-
cyclopropanecarboxylic acid was prepared using procedures similar to those described in steps 1-
3 of Example 113 except that pyridine-3-carbaldehyde was used instead of 6-trifluoromethyl-3-

- pyridine carboxaldehyde. Final HPLC purification, also analogous to Example 113, afforded the

title compound (230 mg, 0.381 mmol) as an orange fluffy solid in quantitative yield.

TH-NMR (ds-DMSO): & 12.15 (s, 1H), 10.58 (s, 1H), 10.38 (s, 1H), 8.81 (s, 1H), 8.15 (b, 2H), 7.82-
7.45 (m, 9H), 2.35-2.25 (M, 1H), 1.70-1.51 (m, 1H), 1.35-1.10 (m, 1H), 0.90-0.65 (m, 1H).

LCMS: (M+H") 422.1. o

Example 126: (1.2-trans)-2-(3-Methoxy-pheny!)-cvclopropanecarboxylic acid (6-0xo-2-phenyl-5,6-

dihydro-1H-{1 2ldiazepinol4.5 6-cdlindol-8-yl)-amide

HN—N
0 2

HN—N ‘
o N HATU, EigN, DMSO, 74% _ 0 3 O
-0 e gas
a
HzN g () O
MeO H
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Preparation of example 126 was carried out analogously fo the preparation of Example 113
except that (1,2-frans)-2-(3'-methoxyphenyl)-cyclopropanecarboxylic acid was used instead of
(1,2-trans)-2-(6-trifluoromethyl-pyridin-3-yl)-cyclopropanecarboxylic acid in step 4. (1,2-trans)-2-

(3'-Methoxyphenyl)-cyclopropanecarboxylic acid was prepared using procedures similar to those

described in steps 1-3 of Example 113 except that 3-methoxy-benzaldehyde was used instead of
6-trifluaromethyl-3-pyridine carboxaldehyde. Final HPLC purification, also analogous to Exarhple
113, afforded the title compound (132 mg, 0.293 mmol) as a pale orange solid in 74% yield.
'H-NMR (dg-DMSO): & 12.09 (s, 1H), 10.43 (s, 1H), 10.38 (s, 1H), 8.15 (s, 1H), 7.70-7.40 (m, 7H),
7.25-7.15 (m, 1H), 6.77 (b, 3H), 3.74 (s, 3H), 2.40-2.30 (m, 1H), 2.12-2.05 (m, 1H), 1.55-1.47 (m,
1H), 1.42-1.33 (m, 1H).

LCMS: (M+H") 451.1.
Example 127: (R)—2-Amino-2-cvclohexvl-(6-oxp—5.6—dihvdro-1-l1 2ldiazepino[4,5.6-cdlindol-8-yl)-

acetamide (hydrochloric sait)

HN—N HN-N

_ RCO,H N
HATU 4N HCi (Dioxane)
Title Compound —— 4 AN A\
ofExample2  g.N pMF N CHoCly, 92% N
NHBOJ;I H H~CI NHz H
127(a)

Step 1. Preparation of [(R)-Cyclohexyl-(6-oxo-5,6-dihydro-1H-[1,2]diazepinof4,5,6-cd]indol-
8-ylcarbamoyl)-methyl]-carbamic acid tert-butyl ester 127(a)

Preparation of Intermediate 127(a) from the title compound of Example 2 (105 mg, 0.445 mmol),
(R)-tert-butoxycarbonylamino-cyciohexyl-acetic acid (172 mg, 0.668 mmol), triethylamine (0.248
mL, 1.782 mmol), and O-(7-azabenzotriazol-1-yl)-N, N, N, N*-tetramethyiuronium
hexafluorophosphate (254 mg, 0.668 mmol) in N,N-dimethylformarﬁide (4.0 mL)> was carried out
analogously to Example 11. Silica gel chromatography (eluted with 1:1 hexane:ethyl acetate), also
in an analogous manner, afforded Intermediate 127(a) (110 mg, 0.250 mmol) as a yellow powder

in 56% yield.

'H NMR (ds-DMSO): 8 11.71 (4, 1H, J = 2.26 Hz), 10.23 (s, 1H), 10.07 (s, 1H), 8.10 (s, 1H), 7.5

(s, 1H), 7.55 (d, 1H, J = 2.45 Hz), 7.46 (s, 1H), 6.86 (d, 1H, J = 8.85 Hz), 3.92 (dd, 1H, J = 8.10,
7.91 Hz), 1.77-1.46 (m, 6H), 1.37 (s, OH), 1.24-0.93 (m, 5H).

LCMS: (M+H") 440.1, (M+Na") 462.2; (M-H)" 438.2.

Step 2. Preparation of Title COmpound: (R)-2-Amino-2-cyclohexyl-(6-oxo0-5,6-dihydro-1-
[1,2]1diazepino]4,5,6-cd]indol-8-yl)-acetamide (hydrochloric sait)

Preparation of the title compound from Intermediate 127(a) (66.1 mg, 0.150 mmol) and 4.0 M HCI
in dioxane (1.5 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, afforded the title compound (52.0 mg, 0.138 mmol) as a yellow powder in 92% vyield.
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H NMR (de-DMSO): & 11.86 (s, 1H), 10.69 (s, 1H), 10.31 (s, 1H), 8.29 (br s, 3H), 8.08 (s, 1H),
7.63 (s, 1H), 7.49 (s, 1H), 3.80-3.69 (m, 1H), 1.93-1.55 (m, 6H), 1.29-0.98 (m, 5H).
LCMS: (M+H*) 340.3, (M+Na*) 362.3.

Preparation of example 128 from. the title.compound of Example 2 (freebase) (88.7 mg, 0.443
mmol), indan-2-yl-acetic acid (117 mg, 0.665 mmol), triethylamine (0.247 mL, 1.774 mmol), and
O-(7-azabenzotriazol-1-yl)-N,N,N’ N-tetramethyluronium hexafluorophosphate (253 mg, 0.665
mmol) in N, N-dimethylformamide (4.0 mL) was carried out analogously to Example 11. When the

"~ reaction was judged complete, N, N-dimethylformamide was evaporated and methanol was added.

The mixture was filtered to collect the solids, which were then washed with methanol,
dichioromethane and diethyl ether. After drying under vacuum, the title compound (115 mg, 0.321
mmol) was obtained as a yellow powder in 72% yield.

*H NMR (ds-DMSO): & 11.71 (s, 1H), 10.23 (s, 1H), 10.05 (s, 1H), 8.15 (s, 1H), 7.58(s, 1H), 7.55
(d, 1H, J = 2.26 Hz), 7.46 (s, 1H), 7.26-7.16 (m, 2H), 7.16-7.06 (m, 2H), 3.06 (dd, 2H, J = 7.54,
5.54 Hz), 2.92-2.79 (m, 1H), 2.65 (dd, 2H, J = 6.59, 6.78 Hz), 2.47 (d, 2H, J = 9.80 Hz).

LCMS: (M+H )3591 (M+Na* )381 0; (M-H) 357.2.

Preparation of example 129 from the title compound of Example 2 (freebase) (200 mg, 1.00
mmol), (1,2-trans)-2-pyridin-3'-yl-cyclopropanecarboxylic acid (see Example 125 for preparation-
esfimated purity ¢.a. 75%) (240 mg, c.a.1.10 mmol), triethylamine (0.550 mL, 3.96 mmol), and O-
(7-azabenzotriazol-1-yl)-N, N, N’ N-tetramethyluronium hexafluorophosphate (570 mg, 1.50 mmol)
in N,N-dimethylformamide (8.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 100:10:1 ethyl acetate: methanol: ammonium hydroxide), also in an
analogous manner, afforded the title compound (38 mg, 0.110 mmol) as a yellow powder in 11%
yield.

H NMR (ds-DMSO): & 11.73 (d, 1H, J = 2.26 Hz), 10.41 (s, 1H), 10.23 (s, 1H), 8.50 (d, 1H, J =
1.88 Hz), 8.41 (dd, 1H, J = 3.20, 1.51 Hz), 8.11 (d, 1H, J = 1.51 Hz), 7.61-7.48 (m, 3H), 7.45 (s,
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1H), 7.32 (dd, 1H, J = 5.09, 3.20 Hz), 2.45-2.36 (m, 1H) 218—205 (m, 1H) 1.58-1.49 (m, 1H),
1.49-1.36 (m, 1H). :
LCMS: (M+H") 346.1; (M-H) 344.1.

HRMS: (M+H") calcd for CigH1sNsO2, 346.1304, found 346.1316.
Example 130: (1.2-trans)-2-(1’-Trityl-1H-imidazol-4"-yl)-cyclopropa necarboxyhc acid (6-oxo-2-

i? . .%

O u%

Preparation of example 130 was carried out analogously to the preparation of Example 113
except that (1,2-trans)-2-(1'-trityl-1H-imidazol-4’-yl)-cyclopropanecarboxylic acid was used instead
of (1,2-trans)-2-(6-trifluoromethyl-pyridin-3-yl)-cyclopropanecarboxylic acid in step 4. (1,2-trans)-2-
(1-trityl-1H-imidazol4-yl)-cyclopropanecarboxylic acid was prepared using procedures similar to
those described in steps 1-3 of Example 113 except that 1-trityl-1H-imidazole-4-carbaidehyde was
used instead of 6-trifluoromethyl-3-pyridine carboxaldehyde. Final purification consisted of
methanol trituration. The resulting solids were isolated by filtration, washed with cold methanol,
and dried overnight under vacuum at room temperature to afford the title compound (263 mg,

0.366 mmol) as a yellow powder in quantitative yield.

"H-NMR (ds-DMSO): 5 12.09 (s, 1H), 10.43 (s, 1H), 10.38 (s, 1H), 8.13 (s, 1H), 7.70-7.30 (m,
18H), 7.25 (s, 1H), 7.15-7.05 (m, 6H), 6.87 (s, 1H), 2.35-2.24 (m, 1H), 2.20-2.13 (m, 1H), 1.38-
1.23 (m, 2H).

LCMS: (M+H") 653.3 ‘
Example 131; (6-Ox0-5, 6-dihvdro-1-]1.21diazepino[4.5.6-]indol-8-y1)-3-(pyridin-2-vioxy)-

m@*

Preparation of example 131 from the title compound of Example 2 (256 mg, 0.125 mmal), 3-
(pyridin-2-yloxy)-benzoic acid (88 mg, 0.348 mmol), N,N-diisopropylethylamine (0.19 mL, 1.04
mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N, N-tetramethyluronium hexafluorophosphate (159
mg, 0.42 mmol) in N,N-dimethylformamide (3 mL) was carried out analogously to Example 11.

benzamide
HN—N

EeR
TZ  ~Z
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Silica gel chromatography (eluted with 2% methanol in CH,Cl,), also in an analogous manner,
afforded the title compound (20 mg, 0.05 mmol) as a yellow powder in 40% yield.
"H NMR (de-Acetone): § 7.92 (s, 1H), 7.89 (s, 1H), 7.55-7.52 (m, 4H), 7.39 (s, 1H), 7.37 (s, 1H),
7.34 (m, 1H), 7.32-7.24 (m, 2H), 7.15 (m, 1H), 6.95 (m, 1H), 6.93 (m, 1H), 6.77-6.73 (m, 5H), 6.88

(m, 1H),
LCMS: (M+H") 398.1.
Example 132:
butyramide
HN=—N
o A\
N N
H H.

Preparation of example 132 from the title compound of Example 2 (freebase) (200 mg, 1.00
mmol), 4-thiophen-2-yi-butyric acid (187 mg, 1.10 mmol), triethylamine (0.550 mL, 3.96 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N, N’ N-tetramethyluronium hexafluorophosphate (570 mg, 1.50
mmol) in N,N-dimethylformamide (8.0 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with ethyl' acetate), also in an analogous manner, afforded the title
compound (72 mg, 0.204 mmol) as a yellow powder in 20% yield.

'H NMR (dg-DMSO): § 11.70 (d, 1H, J = 2.07 Hz), 10.22 (s, 1H), 10.03 (s, 1H), 8.13 (d, 1H, J =
1.51 Hz), 7.55 (d, 1H, J = 1.51 Hz), 7.53 (d, 1H, J = 2.45 Hz), 7.45 (s, 1H), 7.31 (dd, 1H, J = 4.33,
0.94 Hz), 6.94 (dd, 1H, J = 3.39, 1.70 Hz), 6.86 (d, 1H, J = 2.83 Hz), 3.84 (t, 2H, J = 7.54 Hz), 2.37
{t, 2H, J=7.35Hz), 1.93 (it, 2H, J = 7.54, 7.35 Hz). .

LCMS: (M+H") 353.2, (M+Na*) 375.2; (M-H) 351.2.

HRMS: (M+H") calcd for C4gHy7N4O,S, 353.1072, found 353. 1056

Anal. Caled. for C1gH1sN4O2S: C, 61.35; H, 4.58; N, 15.90.

Found: C, 61.06; H, 4.52: N, 15.71.

yl}-2-phenylethanamide

HN—N

QL
N
én H H

Preparation of example 133 from the title compound of Example 7 (hydrochloride) (46 mg, 0.147
mmol), (2R)-hydroxy(phenyhethanoic acid (27 mg, 0.177 mmeol), triethylamine ‘(0.061 mi, 0.44
mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’ N*-tetramethyluronium hexafluorophosphate (67
mg, 0.177 mmol) in CH,CL (0.4 mL) and N N-dimethylformamide (0.4 mL) was carried out
analogously to Example 11. Silica gel chromatography (eluted with 3:1:1" hexane:ethyl
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acetate:ethanol), also in an analogous manner, followed by two successive triturations (ethyl
acetate/diethyl ether then methanolidiethyl ether) afforded the title compound (34 mg, 0.082
mmol) as a yellow powder in 56% yield.

'H NMR (ds-DMSO): 5 12.12, (s, 1H), 10. 38 (s, 1H), 10.16 (s, 1H), 8.14 (s, 1H), 7.81 (s, 1H), 7.70-
7.64 (m, 2H), 7.61-7.45 (m, 6H), 7.42-7.26 (m, 3H), 6.35 (br s, 1H, partially exchanged), 5.13 (s,
1H). :

LCMS: (M-H) 409.2. . .
Example 134: (1,2-trans)-Z-Pvridin-Z~vI-cchopropanecarboxvlic acid (6-oxo-2-phenyl-5 6-dihydro-

1H-11.2)diazepino[4.5.6-cdlindol-8-yl)-amide (acetic acid salt

o
o HN—N
HN-—N HO)LCH;, o 3
° ) HATU, EtsN, DMSO, 69% ~ lN o} O A O
OeaV, g S N
- g ! Olyﬁ\o i H
H . «
H

Preparation of example 134 was carried out analogously to the preparation of Example 113
except that (1,2-trans)-2-pyridin-2'-yl-cyclopropanecarboxylic acid was used instead of (1,2-trans)-
2-(6~triﬂuoromethyl-pyridin—3—yl)-cyclopropanecarboxylic acid in step 4. (1,2—trahs)-2-Pyridin-2’-yI-
cyclopropanecarboxylic acid was prepared using procedures similar to those described in steps 1-
3 of Example 113 except that pyridine-2-carbaidehyde was used instead of 6-trifluoromethyi-3-
pyridine carbaldehyde. Final HPLC purification, also in an analogous manner but using 0.1%
acetic acid instead of 0.1% TFA, afforded the titte compound (107 mg, 0.254 mmol) as a
greenish-yellow solid in 69% yield.

TH-NMR (ds-DMSO): & 12.08 (s, 1H), 10.43 (s, 1H), 10.38 (s, 1H), 8.15 (s, 1H), 7.70-7.40 (m, 7TH),
7.25-7.15 (m, 1H), 6.77 (b, 3H), 3.74 (s, 3H), 2.40-2.30 (m, 1H), 2.12-2.05 (m, 1H), 1.565-1.47 (m,
1H), 1.42-1.33 (m, 1H). '

LCMS: (M+H™) 422.1.

Example 135: (1.2-frans)-2-(1H-1 mldazol—4—vl) cyclopropanecarboxylic _acid (6-oxo-2-ghenyl—5,6-

dihydro-1 H-|1,2|d|azeglno|4,5,6—cg|mdol-8—vl)—amlde {acetic acid sait)

o
/=N (o] A
H H

0
X HO/U\CH:;

Preparation of examp‘le 135 was carried out by suspending the title compound of Example 130
(260 mg, 0.398 mmol) in anhydrous dichloromethane (5 mL) and adding anhydrous triflucroacetic
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acid (5 mL) at room temperature. After 30 minutes, the mixture was concentrated and subjected
to preparative HPLC, in a manner analogous to Example 134, to afford the title compound (72 mg,
0.175 mmol) as a fiuffy yellow solid in 44% yield.
'H-NMR (de-DMSO): 5 12.09 (é, 1H), 10.43 (s, 1H), 10.37 (s, 1H), 8.15 (s, 1H), 7.97 (b, 1H), 7.70-
7.45 (m, 7H), 7.13 (b, 1H), 2.40-2.30 (m, 1H), 2.12-2.04 (m,' 1H), 1.45-1.33 (m, 2H).
LCMS: (M+H") 422.1. 7
Example 136: (2R)-Piperidine-2-carboxylic acid (6-0x0-2-phenyl-5.6-dihydro-1H-

[1.2]diazepinol4.5.6-cdlindol-8-yl)-amide (hydrochloric salt)
HN-—N

) 3\ ”
ou\ O 2\ O 4N HCI (Dioxane)
N N CH,Cly, 96%
2\12: °
‘Q‘lBocH H
136(a)

Step 1. Preparation of (2R)-2-(6-0xo-2-phenyl-5,6-dihydro-1H—[1,2]diazepino[4,5,6-cd_|indol-
8-ylcarbamoyI)-piperidine-1-éarbdicylic acid tert-butyl ester 136(a)

Preparation of Intermediate 136(a) from the title compound of Example 7 (0.11 g, 0.4 mmol),
(2R)-piperidine-1,2-dicarboxylic acid 1-ten‘-butyf ester (0.143 g, 0.6 mmol), triethylamine (0.3 mL,

2 mmol),
O-(7-azabenzotriazol-1-yl)-N,N, N’ N'tetramethyluronium hexafluorophosphate (0.23 g, 063

mmol) and N,N-dimethylformamide (0.1 M, 5 mL) was carried out analogously to Example 11.
Silica gel chromatography afforded Intermediate 136(a) (0.21 g) as a yellow powder.in 88% vyield.
"H-NMR (ds-DMSO): & 12.09 (s, 1H), 10.40 (s, 1H), 10.11 (s, 1H), 8.10 (s, 1H), 7.74-7.44 (m, 7H),
4.64-4.55 (m, 1H), 3.83 (d, 1H, J = 12.25 Hz), 3.35-3.20 (buried m, 1H), 2.20-2.05 (m, 1H), 1.80-
1.50 (m, 3H), 1.45-1.25 (bs, 11H).

LCMS: (M+H") 488.2.

Step 2. Pre,paratién of Title Compound: (2R)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-
5,6-dihydro-1H-[1,2]diazepinol4,5,6-cd]indol-8-yl)-amide (hydrochloric salt)

Preparation of the title compound from Intermediate 136(a) (0.16 g, 0.33 mmol) and 4M HCI inb
dioxane (1.6 mL, 6.6 mmol) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included a further trituration with CH,Cl/diethyl ether and afforded the title
compound (0.137 g) as an orangefyellow powder in 96% yield. '

'H-NMR (ds-DMSO): § 12.31 (s, 1H), 10.90 (s, 1H), 10.45 (s, 1H), 9.26 (b, 1H), 8.80-8.76 (m, 1H),
8.11 (s, 1H), 7.76-7.46 (m, TH), 3.95-3.81 (m, 1H), 3.356-3.25 (m, 1H), 3.10-2.92 (m, 1H), 2.36-
2.26 (m, 1H), 1.76-1.51 (m, 5H).

LCMS: (M+H") 388.1.
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Example 137. (28)-Piperidiné-2‘-carb0ﬁlic acid {6-oxo0-2-phenyl-5 6-dihydro-1H-
1.21diazepino[4,5.6-cdlindol-8-yl)-amide (h drochldric salt

HN—N

o) N
_ o 4NHCI (Dioxane)
C(“\N N CH,Cly, 95%

H ’ H

NBoc

137(=)
Step 1. Preparation of (Zs)-2-(6_—Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-
8-yicarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester 137(a)
Preparation of Intermediate 137(a) from the title compound of Example 7 (0.138 g, 0.5 mmal),
(2S)-Piperidine-1,2-dicarboxylic acid 1 -tert-butyl ester (0.143 g, 0.6 mmol), triethylamine (0.3 mL,
2 mmol), O-(7-azabenzotriazol-1-yl}-N,N, N, N*tetramethyluronium hexafluorophosphate (0.23 g,
0.63 mmol) and N,N-dimethyiformamide (0.1 M, 5 mL) was carried out analogously to Example
14. Silica gél chromatography afforded Intermediate 137(a) (0'.20 g) as a yellow powder in 84%
yield. ‘
"H-NMR (de-DMSO): & 12.09 (s, 1H), 10.40 (s, 1H), 10.11 (s, 1H), 8.10 (s, 1H), 7.74-7.44 (m, 7H),
4.64-4.55 (m, 1H), 3.83 (d, 1H, J = 12.25 Hz), 3.35-3.20 (buried m, 1H), 2.20-2.05 (m, 1H), 1.80-
1.50 (m, 3H), 1.45-1.25 (bs, 11H).
LCMS: (M+H") 488.1.
Step 2. Preparation of Title Compound: (2S)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-
5,6-dihydro-1H-[1 ,2ldiazepino[4,5,6-cd]indol-8-yl)-amide (hydrochioric salt) ‘
Preparation of the title compound from intermediate 137(a) (0.16 g, 0.33 mmol) and 4M HCl in
dioxane (1.6 va, 6.6 mmol) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included a further trituration with CH,Cl,/diethyl ether and afforded the title
compound (0.132 g) as an orange/yellow powder in 95% yield.
"H-NMR (d-DMSO): § 12.31 (s, 1H), 10.90 (s, 1H), 10.45 (s, 1H), 9.26 (b, 1H), 8.80-8.75 (m, 1H),
8.11 (s, 1H), 7.76-7.46 (m, TH), 3.95-3.81 (m, 1H), 3.35-3.25 (m, 1H), 3.10-2.92 (m, 1H), 2.36-
2.26 (m, 1H), 1.76-1.51 (m, 5H).
LCMS: (M+H") 388.2.
Example 138: (28.4R)-4-Hydroxy-pyrrolidine-2-carbo lic acid (6-oxo-2-phenyi-5.6-dihydro-1H-

1.21diazepinol4.5.6-cdlindol-8-yl)-amide (h drochloric salf

4N HCI (Dioxane)

CH,Clp, 71%

138(a)
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Step 1. Preparation of (28, ~ 4R)-4-Hydroxy-2-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indol-8-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tfert-butyl ester
138(a)

Preparation of Intermediate 138(a) from the fitle compound of Example 7 (0.138 g, 0.5 mmol),
(28, 4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester (0.144 g, 0.6 mmol),
triethylamine (0.3 mL, 2 mmol), and O-(7-azabenzotriazol-1-yl)}-N,N,N’ N-tetramethyluronium
hexafiuorophosphate (0.23 g, 0.63 mmol) and N,N-dimethylformamide (0.1 M, 5 mL) was carried
out analogously to Example 11. Silica gel chromatography afforded Intermediate 138(a) (0.127 g)
as a yellow powder in 52% yield.

'H-NMR (ds-DMSO): 8 12.19 (s, 1H), 10.46 (s, 1H), 10.28 (s, 1H), 8.29 (s, 0.8H, major rotamer), _
8.29 (s, 0.2H, minor rotamer), 7.75-7.51 (m, 7H), 4.50-4.35 (m, 2H), 3.60-3.30 (m, 3H), 2.30-2.17
(m, 1H), 2.10-1.90 (m, 1H), 1.48 (s, 2H, minor rotamer), 1.34 (s, 2H, major rotamer).

LCMS: (M+H*) 490.1.

Step 2. Title Compound: (2S,4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (6-oxo-2-phenyl-
5,6-dihydro-1H-[1 ,2]diazepino[4,5,6-cdjindol—Ble)-amide {hydrochloric salit) ‘
Preparation of the title compound from intermediate 138(a) (0.105 g, 0.21 mmol) and 4M HCl in
dioxane (1 mL, 4.2 mmol) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included a further trituration with CHyClo/diethyl ether and afforded the titie
compound (0.065 g) as an orange/yellow bowder in71% yield.

'H-NMR (de-DMSO): §12.33 (s, 1H), 10.93 (s, 1H), 10.44 (s, 1H), 10.10-9.95 (m, 1H), 8.90-8.45
(m, 1H), 8.08 (s, 1H), 7.75-7.45 (m, 7H), 4.75-4.35 (bm, 3H), 3.45-3.30 (m, 1H), 3.20-3.10 (m,
1H), 2.50-2.35 (m, 1H), 2.10-1.95 (m, 1H): '

LCMS: (M+H™) 390.1.
Example 139:. (2S)- 2-Amino-3-cyano-N—(6-oxo-2-phenvl-5,64dihvdro-1H~f1,2]diazepino[4.5.6-

cdlindol-8-yl)-propionamide acetic acid sait

4N HCI (Dioxane)

CH,Cly, 49% NC

139(a)
Step 1. Preparation of (1S)- [2-Cyano-1-{6-0x0-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-
cdlindol-8-yicarbamoyl)-ethyl]-carbamic acid tert-butyl ester 139(a)
Preparation of Intermediate 139(a) from the title compound of Example 7 (0.138 g, 0.5 mmol),
(2S)-2-tert-butoxycarbonylamino-3-cyano-propionic acid (0.134 g, 0.6 mmol), triethylamine (0.3
mL, 2 mmol), O-(7-azabenzotriazol-1-yl)-N, N, N, N-tetramethyluronium hexafiuorophosphate (0.23
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g, 0.63 mmol) and N N-dimethylformamide (0.1 M, 5 mL) was carried out analogously to
Example 11. Silica gel chromatograph‘y afforded Intermediate 139(a) (0.094 g) as a yellow powder
in 40% yield. . _

'H-NMR (de-DMSO): 5 12.15 (s, 1H), 10.42 (s, 1H), 10.37 (s, 1H), 8.11 (s, 1H), 7.75-7.48 (m, 8H),
4.55-4.40 (m, 1H), 3.02 (dd, 1H, J=17.1, 4.9 Hz), 2.85 (dd, 1H, J=17.0, 9.0 Hz), 1.43 (s, 9H).
LCMS: (M+H") 473.2.

Step 2. Preparation of Title Compound: (28)- 2-Amino-3-cyano-N-(6-oxo-2-phenyl-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd}indol-8-yl)-propionamide acetic acid salt

Preparation of the title compound from Intermediate 139(a) (0.084 g, 0.18 mmol) and 4M HCI in
dioxane (0.9 mL, 3.6 mmol) was carried out analogously to Example 91. A preparative HPLC
afforded the title compound (0.038 g) as an orange/yellow powder in 49% vyield.

"H-NMR (ds-DMSO): & 12.31 (s, 1H), 10.50 (s, 1H), 10.35 (bs, 1H), 8.24 (s, 1H), 7.80-7.55 (m,

7H), 3.84 (dd, 1H, J = 7.0, 6.9 Hz), 2.99 (dd, 1H, J = 16.8, 5.7 Hz), 2.85 (dd, 1H, J = 16.6, 7.2 Hz),

2.73 (s, 6H).
LCMS: (M+H") 373.1.

- Example 140: (28)-N-(6-Oxo-2-phenyl-5 6-dihydro-1H-[1.2]diazepino[4.5.6-cd]indol-8-y1)-2-

pyrrolidin-2-yl-acetamide (hydrochloric salt)

HN—N HN—N

(¢} A\ o N
OO o= . 1 0O

N M CH,Clp, 63% N N N

Boc H H H n o H

140(a)

Step 1. Preparation of (25)-2-[(6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-
8-ylcarbamoyl)-methyl]-pyrrolidine-1-carboxylic acid tert-butyl ester 140(a)

Preparation of Intermediate 140(a) from the titte compound of Example 7 (0.138 g, 0.5 mmol),
(25)-2-carboxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.143 g, 0.6 mmol),
triethylamine (0.3 mL, 2 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N',N'tetramethyluronium
hexafluorophosphate (0.23 g, 0.63 mmol) and N,N-dimethylformamide (0.1 M, 5 mL) was carried
out analogously to Example 11. Silica gel chromatography afforded Intermediate 140(a) (0.155 g)
as a yellow powder in 64% yield. .

'H-NMR (dg-DMSO): & 12.09 (s, 1H), 10.39 (s, 1H), 10.17 and 10.10 (2s, 1H, minor and major
rotamer), 8.20 (s, 1H), 7.75-7.45 (m, 7H), 4.10 (s, 1H), 4.20-4.05 {(m, 1H), 3.50-3.25 (m, 2H),
2.10-1.75 (m, 4H), 1.40 and 1.28 (2s, 9H, minor and major rotamer).

LCMS: (M-Boc+H") 388.2. ’

Step 2. Preparation of Title Compound: (2S)-N-(6-Oxo-2-phenyl-5,6-dihydro-1H-
] ,2]diazepino[4,5,6-cd]indol-s-yl)-2-pyrrolidin-z-yl-acetamide {hydrochloric salt) |
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Preparation of the title compound from Intermediate 140(a) (0.1 g, 0.20 mmol) and 4M HCl in
dioxane (1 mL, 4.2 mmol) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included a further trituration with CH,Cl./diethyl ether and afforded the title
compound (0.055 g) as an orange/yellow powder in 63% yield.
major rotamer; 'H-NMR (ds-DMSO): & 12.23 (s, 1H), 10.48 (s, 1H), 10.41 (s, 1H), 9.25-9.10 (m,
1H), 8.95-8.80 (m, 1H), 8.11 (s, 1H), 7.75-7.45 (m, 7TH), 4.10 ( buried m, 1H), 3.90-3.75 (m, 1H),

© 3.95-3.15 (m, 2H), 2.95-2.85 (m, 2H), 2.25-1.55 (m, 5H).

minor rotamer; 'H-NMR (de=DMSO): § 12.31 (s, 1H), 10.92 (s, 1H), 10.45 (s,'1H), 9.85-8.75 (m,
1H), 8.75-8.60 (m, 1H), 3.35-3.25 (m, 2H).

LCMS: (M+H") 388.2. 4

Example 141: (3R)-1 .2,3.4-Tetrahvdro—i_soquinoline—3-cgrboxv|ic acid _ (6-ox0-5,6-dihydro-1--
1.2]diazepino[4.5.6-cdlindol-8-yl)-amide (hydrochioric salt

HN—N
. O. N - O N
o o
' N 4N HCI (Dioxane) N
H N N y ! Y N m
NBoc H CH,Clp, 63% fH H h—ct

141(a)
Step 1. Preparation -of (3R) 3-(6-Oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd}indol-8-
ylcarbamoy!)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester 141(a)
Preparation of intermediate 141(a) from the title compound of Examiple 2 (0.1 g, 0.5 mmol), (3R)-
3,4-dihydro-1H-isoquinoline-2,3-dicarboxylic acid 2-ferf-butyl ester (0.103 g, 06 mmol),
triethylamine (0.3 mlL, 2 mmol), O-(7-azabenzotriazol-1-yl}-N,N,N’,N-tetramethyluronium

hexafluorophosphate (0.23 g, 0.63 mmol) and N,N-dimethylformamide (0.1 M, 5§ mL) was carried

out analogously to Example 11. Silica gel chromatography afforded Intermediate 141(a) (0.094 g)
as a yellow powder in 41% yield.

'H-NMR (ds-DMSO): & 11.72 (bs, 1H), 10.25 (s, 1H), 10.14 (bs, 1H), 8.09 and 7.96 (2s, 1H, major
and minor rotamer), 7.57 (s, ‘2H), 7.47 (s, 1H), 7.30-7.10 (m, 4H), 4.754.60 (m, 1H), 4.48-4.34
(m, 1H), 3.40-3.00 (m, 3H), 1.47 (s, 3H), 1.31(s, 6H).

LCMS: (M-H") 458.3.

Step 2. Preparation of Title Compound: (3R}-1 ,2,3,4-Tetrahydro-isoquinoline-&carboxylic
acid (6-oxo-5,6-dihydro-1 H-[1,2]diazepino]4,5,6-cdlindol-8-yl)-amide {hydrochloric salt)
Preparation of the title compound from Intermediate 141(a) (0.094 g, 0.20. mmol) and 4M HC! in
dioxane (1 mL, 4.2 mmol) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included a further trituration with CH.Cly/diethyl ether and afforded the title
compound (0.051 g) as an orange/yellow powder in 3% yield. o
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TH-NMR (de-DMSO): & 11.98 (s, TH), 11.08 (s, 1H), 10.32 (s, 1H), 9.93 (b, 1H), 9.64 (b, 1H),
8.00 (s, 1H), 7.74 (s, 1H), 7.64 (s, 1H), 7.51 (s, 1H), 7.29 (s, 5H), 4.50-4.10 (buried m, 3H), 3.53

~ (dd, 1H, J= 16.4, 4.0 Hz), 3.14 (dd, 1H, J= 16.8, 12.06 Hz).

LCMS: (M+H") 360.1.
Example 142: (2S. 4R)-4-Benzyloxy-pyrrolidine-2-carboxylic acid  (6-ox0-5.6-dihydro-1H-.

1.21diazepino[4.5,6-cdlindol-8-yl)-amide (hydrochloric salt

_ HN—N HN—N
o 2 0 N
o) N 4N HCI (Dioxane) ' @\\) o N\
N N > N N
& [7H ) H 1o, ) ”'.CH\
NBoc 1 CHOl 82% moHo ool ?
142(a)

Step 1. Preparation of (28, 4R) 4-Bénzyloxy-2-(6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-
cd]indol-8-ylcarbamdyl)-pyrrolidine-1 -carboxylic acid fert-butyl ester 142(a)

Preparation of intermediate 142(a) from the titie compound of Example 2 (0.1 g, 0.5 mmol), (28,
4R)-4-benzyloxy-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester (0.103 g, 0.6 mmol),
triethylamine (0.3 mL, 2 mmol), O-(7-azabenzotriazol-1-yl)-N,N, N, -tetramethyluronium
hexafluorophosphate (0.23 g, 0.63 mmol) and N;N-dimethylformamide (0.1 M, 5 mL) was carried
out analogously to Example 11. Silica gel chromatography afforded Intermédiate 142(a) (0.126 g)
as a yellow powder in 50% yield.

TH-NMR (dg-DMSO): & 11.76 (s, 1H), 10.26 (s, 1H), 10.18 (s, 1H), 8.18 and 8.10 (s, 1H,
rotémers), 7.60 (s, 1H), 7.58 (s, 1H), 7.48 (s, 1H), 7.42-7.26 (m; 5H), 4.53 (s, 2H), 4.39-4.26 (m,
1H), 4.22 (bs, 1H), 3.54 (bs, 2H), 3.32 (s,~2H), 1.27 (s, 6H).

LCMS: (M-H") 502.2.

Step 2. Preparation of Title Compound: (28, 4R)-4-Benzyloxy-pyrrolidine-2-carboxylic acid
(6-ox0-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide (hydrochloric salt)
Preparation of the title compound from Intermediate 142(z) (0.106 g, 0.21 mmol) and 4M HCl in
dioxane (1 mL, 4.2 mmol) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included a further trituration with CH,Cly/diethy! ether and afforded the fitle

"compound (0.085 g) as an orange/yeliow powder in 92% yield.
"H-NMR (ds-DMSO): 5 11.96 (s, 1H), 10.94 (s, 1H), 10.33 (s, 1H), 10.12 (b, 1H), 8.89 (b, 1H),

8.06 (s, 1H), 7.70 (s, 1H), 7.64 (s, 1H), 7.51 (s, 1H), 7.45-7.28 (m, 7H), 4.40 (b, 2H), 3.47 (b, 2H),
2.80-2.66 (m, 1H), 2.15-2.01 (m, 1H).
LCMS: (M+H") 404.2.
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Example 143: (2R)-2-Amino-3~(4-hydroxyphenyl)-N-(6-0x0-2-phenyl-5.6-dihydro-14-

[1,2]diazepinol4.5,6-cdlindol-8-yl)propanamide hydrochloride

HO
Preparation of example 143 from title compound of Example 150 (64 mg, 0.119 mmol), and 4M
HC! in dioxane (5 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, included freebasing with triethylamine and subsequent silica gel chromatography eluting
with 3:1:1 hexane:ethyl acetate:ethanol. With ice bath cooling, the purified freebase in CH,Cl, (5
mL) was treated with 4M HCI in dioxane (0.1 mL). After removal of the volatile components, the
titie compound (32 mg, 0.067 mmol) was obtained as an orange/yeliow powder in 57% yield.
'H NMR (ds-DMSO): & 12.25 (s, 1H, exchanges), 10.71 (s, 1H, exchanges), 10.45 (s, 1H,
exchanges), 9.44 (br s, 1H, exchanges), 8.45-8.31 (br m, 2H, exchanges), 8,08 (s, 1H); 7.76-7.45
(m, 7H), 7.09 (d, 2H, J = 8 Hz), 6.72 9d, 2H, J = 8 Hz), 4.13 (m, 1H), 3.19-2.97 (m, 2H).
LCMS: (M+H") 440.0, (M-H) 438.2.
Example _ 144. (S)-1-Methyl-pyrrolidine-2-carboxylic acid {6-0x0-5, 6-dihydro-1-
[1.2]diazepinol4.5 .6-Jindol-8-yl)-amide

HN—N
o A\
Q N\
CShe
H
N

Preparation of example 144 from the title compound of Example 2 (190 mg, 0.85 mmal), N-
methylproline (129 mg, 1.47 mmol), triethylamine (0.19 mL, 143 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate (470 mg, 1.3 mmol) in
N, N-dimethylformamide (5 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 10- % methanol in CH.Cl,), also in an analogous manner, afforded
title compound (100 mg, 0.32 mmol) as a yeliow powder in 34% yield.

'H NMR (d;-DMSO): 11.83 (s, 1H), 10.33 (s, 1H), 9.96 (s, 1H), 8.24 (s, 1H), 7.73 (s, 1H), 7.65 (s,
1H), 7.55 (s, 1H), 3.20 (m, 1H), 3.03 (m, 1H), 2.63 (m, 1H), 2.23 (m, 1H), 1.91-1.88 (m, 3H).

Anal. Caled for CigHi7Ns02- 0.2 Ho0: C, 61.02; H, 5.57; N, 22.24. Found: C, 60.83; H, 5.29; N,
22.23.

LCMS: (M+H") 312.1. »
Example 145:; (2R)-5-Oxo-pyrrolidine-2-carboxylic ___ acid (6-0x0-5.68-dihydro-1-

1.2]diazepinol4.5.6]indol-8-yl}-amide
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HN—N

0

A
'Q‘H H

0
Preparation of example 145 from the title compound of Example 2 (freebase) (190 mg, 0.95
mmol), (R)-{+)-pyrrolidonecarboxylic acid (167 mg, 1.28 mmol), triethylamine (0.25 mL, 1.77
mmol), and O-(7-azabenzotriazol-1-yl)-N, N,N° N-tetramethyluronium hexafiuorophosphate ’(538
mg, 1.42 mmol) in N,N-dimethylformamide (5 mL) was carried out anaiogously to Example 11.
The mixture was concentrated and the residue was triturated with methanol. The resulting solids
were then coliected by filtration and washed with methanol to give the title compound (220 mg,

IZ A

0.57 mmol) as a yellow powder in 60% yield.

"H NMR (ds-DMSO): 11.79 (s, 1H), 10.27 (s, 1H), 10.20 (s, 1H), 8.11 (s, 1H), 7.91 (s, 1H), 7.62 (s,
1H), 7.59 (é, 1H), 7.49 (s, 1H), 4.21 (m, 1H), 2.36 (m, 1H), 2.24-2.16 (m, 2H), 2.03 (m, 1H).

Anal. Caled for CisHaNsOs- 1 H,O: C, 54.71; H, 4.59; N, 21.27. Found: C, 54.51; H, 4.68; N,
21.05.

LCMS: (M+H") 312.2.
Example 148:

acrylamide acetic acid salt

N-( 6-0xo-5,6-dihvdro-1 H-[1,2]diazepinol4, 5.6-chihdol-8-vl)—3-piperidin—4-vl-

o)

OoH
BocN(___->—//_C
Title Compound Q
of Example 2 HATU, EtsN, DMF, 55% XN
BocN H

O.

::z; /z ji

146(a)

iI

4N HCI (Dioxane)

o)

o )LOH 0
CHoCly, 31% ‘ XN
HN H

Step 1. Preparation of 4-[2-(6-Ox0-5,6-dihydro-1H-[1,2}diazepinof4,5,6-cd]indol-8-
ylearbamoyl)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester 146(a)
Preparation of intermediate 146(a) from the title compound of Example 2 (freebase) (49 mg,

0.245 mmol), 4-(2-carboxy-vinyl)-piperidine-1-carboxylic acid tert-butyl ester (99 mg, 0.39 mmol),
mL, 042 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N N~

Iz /z j

triethylamine  (0.069
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was carried out analogously to Example 11. Silica gel chromatography (eluted with 10 %, methanoi
in CH,Cl,), also in an analogous manner, afforded Intermediate 146(a) (58 mg, 0.13 mmol) as a

yellow powder in 559 yield.

Step 2. Preparation of Title Compound: N-(6-Oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-

cdjindol-8-yl)-3-piperidin-4-yl-acrylamide acetic acid salt

Preparation of the title compound from Intermediate 146(a) (58 mg, 0.13 mmol) in CH,Cl, (2mL)
and 4M HCl in dioxane (2 mL) was carried oyt analogously to Example 91. After concentration,
the residue was purified by preparative ‘HPLC (Peeke Scientific, HI-Q C18 reverse phase 5y,
100A, 250x21.2 mm column) eluting with CHyCN and 0.1 acetic acid in water at a flow rate of 20
mL/min using a gradient of 5-85% CH5CN over 40 min to give the fitle Compound (16 mg, 0.04

mmol) as a pale yellow powder in 319 yield.

"H NMR (ds-DMSO): 11.55 fs, 1H), 10.00 (s, 1H), 9.91 (5, 1H). 8.00 (s, 1H), 7.32 (d, v = g Hz,
2H), 7.2 (s, H), 6.50 (m, 1H), 5.82 (m, 1H), 2.77-2.74 (m, 2H), 2.03 (m, 1H), 1.65-1.53 (m, 2H),

1.29-1.28 (m, 2H), 1.10-1.02 m, 2H),
LCMS: (M+H*) 337.

Example 147: 8-ten‘-Butoxvcarbonvlamino-e-oxo-s.6-dihvdro-1H-H.2]diaze ino[4.5 é-c

carboxylic acid methzﬁ | ester

MeO_ o
Intermediate 2(b), Bocy0, EtsN. POCI3. DMF
Example 2 — N —-
CH3CN, 100% BocHN ,f-\]l CH2C'2, 68%
147(a)
HN—N
0. A\ )
NHzNH,.Ho0, AcOH ' \ NBS, DMF
MeOH, reflux, 100% BocHN ﬁ -78°C to RT, 75%
147(c)
HN—N
0. 2
Pd(dppf)Cl,, MeOH \ OMe
Et3N, CO, DMF, 35% BocHN 'r: )

ester 147(a)

indole-2-

MeO
—"O

\

BocHN N
H

 147(0)

BocHN
147(d)
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Triethylamine (17.1 mL, 123 mmol) was added slowly to Intermediate 2(b) of Example 2
(hydrochioride) (27.5 g, 121 mmal) cooled to 0 °C in 400 ml anhydrous CH3CN. After 0.5 hours,
di-fert-butyl dicarbonate (26.76 g, 123 mmol) in anhydrous CH3;CN (50 mL) was added, and the
mixture was allowed to stir at room temperature for 24 h at which point volatile components were
removed in vacuo. Ethyl acetate (500 mL) and H,O (500 mL) were added, and the aqueous layer
was extracted with ethyl acetate (4X120 mL). The combined ethyl acetate extracts were washed
with H,O (2X170 mL) and brine (100 mL) and allowed to dry over Na,SO4. Following filtration, the
volatile components were removed in vacuo to afford Intermediate 147(a) (35.1 g, 121 mmol) as a
brown solid in gquantitative yield.

'H NMR (de-DMSO): § 12.28 (s, 1H), 9.43 (s, 1H), 7.91 (br s, 1H), 7.89 (s, 1H), 7.42 (t, 1H, J =
2.73 Hz), 6.83 (t, 1H, J=2.17 Hz), 3.89 (s, 3H), 1.50 (s, OH).

LCMS: (M+Na®) 313.1; (M-H) 2890.2.

Anal. Calcd. for C4sH1sN2Oy4: C, 62.06; H, 6.25; N, 9.65.

Found: C, 62.08; H, 6.30; N, 9.59.

Step 2. Preparation of 6-tert-Butoxycarbonylamino-3-formyl-1H-indole-4-carboxylic acid
methyl ester 147(b)

A premixed Vilsmeier reagent consisting of phosphorus oxychioride (33.67 mL, 3624 mmol) in
N, N-dimethylformamide (81.40 mL) was added dropwise at 0 °C to Intermediate 147(a) (33.87 g,
116 mmol) stirring in anhydrous CH,Cl; (584 mL). The mixture was stirred for 1 hour at room
temperature, quenched with aqueous 2.0 M sodium acetate (700 ml) at 0 °C and neutralized with
solid Na,COs. A solid formed and the mixture was partitioned between ethyl acetate (4000 mL)
and H,O (2000 mL). The layers were separated and the aqueous layer was extracted with ethyl
acetate (4 X 500 mL). The organic layers were combined, washed with brine, dried over Na,SO,,
filttered, and concentrated. Methanol (3500 mL) was added tfo the residue followed by K,CO; (70
g). The mixture was stirred at room temperature for 16 hours at which point volatile components
were removed in vacuo. Ethyl acetate (500 mL) and H,O (500 mL) were added. The entire
mixture was then filtered and the insoluble sclids were collected and dried uﬁder vacuum to afford
Intermediate 147(b) (14.35 g, 45.1 mmol) as a white solid. The aqueous layer was again extracted .
with ethyl acetate (4X120 mL), and the ethyl acetate extracts were combined, washed with H,O
(2X170 mL), brine and allowed to dry over Na,S0,. Following filtration, the volatile components
were removed in vacuo to afford additional Intermediate 147(b) (10.74 g, 33.8 mmol) as a white
solid. The combined yield for the two batches was 68%.

"H NMR (ds-DMSO): & 12.28 (s, 1H), 10.08 (s, 1H), 9.60 (s, 1H), 8.23 (d, 1H, J = 3.01 Hz), 7.96
(d, 1H, J=1.32 Hz), 7.65 (d, 1H, J = 1.88 Hz), 3.84 (s, 3H), 1.50 (s 9H).

LCMS: (M+H") 319, (M+Na") 341.1; (M-H) 317.1

Step 3. Preparation of (6-Oxo-5,6-dihydro-1H-[1 Z]dlazepmo[45 G-cd]mdol-s-yl)-carbamlc

acid tert-butyl ester 147{c)
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Acetic acid (7.89 ml) was added to Intermediate 147(b) (25.1 g, 78.9 mmol) in anhydrous
methanol (789 mi). The suspension was stired at room temperature for io minutes and
H,NNH,-H;0 (21.43 mL, 395 mmol) was added. The mixture was stirred at room temperature for
another 10 minutes, heated at 70 °C for 0.5 hours and cooled to room temperature. The volatile
components were removed in vacuo and the residual oil was triturated with methanol and toluene
to afford Intermediate 147(c) (23.6 g, 78.9 mmol) as a yellow powder in quantitative vield.

'H NMR (ds-DMSO): 5 11.63 (s, 1H), 10.19 (s, 1H), 8.45 (s, 1H), 7.76 (s, 1H), 7.62 (s, 1H), 7.51
(d, 1H, J = 2.07 Hz), 7.44 (s, 1H), 1.49 (s, 9H).

LCMS: (M+H") 301.1, (M+Na") 323.1; (M-H) 299.1.

Anal. Calcd. for C1sH16N4O3 0.5 H,0: C, 59.10; H, 5.46; N, 18.38.

Found: C, 59.49; H, 5.43; N, 17.97.

Step 4. Preparation of (2-Bromo-8-oxo-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd}indol-8-yl)-
carbamic acid tert-hutyl ester 147(d)

Intermediate 147(c) {1.00 g, 3.33 mmol) was dissolved in anhydrous N,N-dimethylformamide (15
ml) and cooled to ~78 °C. N-Bromosuccinimide (0.564 g, 3.17 mmol) in anhydrous N,N- -
dimethylformamide (3.5 ml) was added dropwise over 2 min. The reaction mixture was allowed to
warm to room temperature and stirred for 1 hour. Additional N-bromosuccinimide (0.337 g, 2.00
mmol) in N, N-dimethylformamide (c.a. 1.5 mL) was then added in portions over a 0.5 hours period
to d;i\'/e the reaction to completion. The reaction mixture was poured into H,O (70 mL), and a dark
solid precipitated. The solid was collected by filtration and dried under vacuum to give
Intermediate 147(d) (0.95 g, 2.51 mmol) as dark solid in 75% yield.

'H NMR (ds-DMSO): & 12.54 (s, 1H), 10.47 (s, 1H), 9.57 (s, 1H), 7.77 (s, 1H), 7.71 (d, 1H, J =
1.70 Hz) 7.31 (s, 1H), 1.53 (s, 9H).

LCMS: (M+H") 379.0, 381.0, (M+Na") 401.0, 403.0; (M-H)  377.1, 379.1.

Anal. Calcd. for Ci5H1sBrN4O3: C, 47.51; H, 3.99; N, 14.77.

Found: C, 47.42; H, 3.99; N, 14.51.

Step 5. Preparation of Title Compound: 8-tert-Butoxycarbonylamino-6-0xo0-5,6-dihydro-1H- _
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid methyl ester

Intermediate 147(d) (0.200 g, 0.529 mmol), triethylamine (0.147 mL, 1.06 mmol) and anhydrous
methanol (2 mL) in anhydrous N,N-dimethylformamide (2 mi) were purged with Ar. [1,1-
Bis(diphenylphosphino)ferrocene]di(:hloropalladium {11) (86.4 mg, 0.106 mmol) was added and CO
was bubbled into the reaction mixture for 5 minutes. The reaction was then sealed and heated at
85 °C for 18 hours. The mixture waé filtered through a thin pack of diatomaceous earth and the
fitrate reduced -in vacuo. Silica gel chromatography (eluted with 1:1 ethyl acetate: hexane)
afforded the title compound (66 mg, 0.184 mmol) as a yellow powder in 35% yield.
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4 NMR (de-DMSO): § 12.42 (s, 1H), 10.80 (s, 1H), 9.69 (s, 1H), 8.14 (5, 1H) 7.91 (s, 1H), 7.76
(s, 1H), 3.92 (s, 3H), 1.49 (s, OH).
LCMS: (M+H") 350.1, (M+Na") 381.2; (M-H)" 357.0.

dihydro-1H-indene-1 -carboxamide hydrochloride

HN—N

O :
GJN:LH ot 1

Preparation of example 148 from tite compound of Example 149 (52 mg, 0.097 mmol), and 4M
HCI in dioxane (5 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, afforded the title compound (46 mg, 0.097 mmol) as a yellow powder in quantitative yield.
'H NMR (de-DMSO): § 12.42 (s, 1H), 10.60 (s, 1H), 10.20 (s, 1H), 9.05-8.86 (m, 3H), 8.23 (s, 1H),
7.90-7.73 (m, 3H), 7.72-7.57 (m, 6H), 7.65-7.41 (m 2H), 3.42 (m, 1H), 3.31 (m, 1H), 3.08 (m, 1H),
2.55 (m, 1H, partially obscured). '

LCMS: (M+H") 436.2, 419.2.

Example 149: 1,1-Dimethylethyl 1-{[(6-oxo-2-phenyl-5.6

8-ylaminojcar rbonyi}-2,3-dihydro-1H-inden-1-ylcarbamate
HN—N

O A

Preparation of example 149 from the title compound of Example 7 (hydrochiaride) (52 mg, 0.17
mmol), 1-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-z,3-dihydro-1H—indene—1-carboxylic acid (72
mg, 0.26 mmol), triethylamine (0.071 mL, 0.51 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’ N~
tetramethyluronium hexafluorophosphate (99 mg, 0.26 mmol) in CH.Cl, (0.4 mL) and N,N-
dimethylformamirde (0.4 mL) was carmried out analogously to Example 11. Silica gel
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title

ihydro-1H-[1,2]diazepino 4 5 6—c indol-

compound (63 mg, 0.12 mmol) as a yellow powder in 69% yield.

'H NMR (ds-DMSO): & 12.05 (s, 1H), 10.36 (s, 1H), 10.01 (m, 1H), 8.09 (m, 1H), 7.87-7.74 (m,
2H), 7.70-7.62 (m, 2H), 7.63-7.53 (m, 2H), 7.52-7.47 (m, 2H), 7.31-7.22 (m, 3H), 3.08-2.95 (m,
3H), 2.09 (m, TH), 1.40 (m, H). '

LCMS: (M-H) 534.0.
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Example 150: 1.1-Dimethvlethyl (1R)-1-[(4-hydroxyphenylimethyl]l-2-0x0-2-[{6-0x0-2-phenyl-5.6-

dihydro-1H-[1.2ldiazepinol4.5.6-cdjindol-8-yl)aminolethyicarbamate
HN—N

_ o \
i O ; Q

N

HOD/\?«:I:OUN H

Preparation of example 150 from the title compound of Example 7 (hydrochloride‘)u (44 mg, 0.144
mmol), (2R)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-(4-hydroxyphenyl)propanoic acid (46
mg, 0.173 mmol), triethylamine (0.060 mL, 0.43 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’ N
tetramethyluronium hexafluorophosphate (66 mg, 0.173 mmol) in CH,Cl, (0.4 mL) and N,N-
dimethylformamide (0.4 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title
compound (74 mg, 0.137 mmol) as a yellow powder in 95% yield. ‘

"H NMR (dg-DMSO): § 12.11 (s, TH), 10.41 (s, 1H), 10.20 (s, 1H), 9.20 (s, 1H), 8.17 (s, 1H), 7.71-
7.45 (m, 7H), 7.14 (d, 2H, J=8.50 Hz), 6.68 (d, 2H, J = 8.40 Hz), 4.24 (m, 1H), 2.94 (m, 1H), 2.72

(m, 1H), 1.35 (s, 9H).

LCMS: (M-H) 538.1.
Example 151: 1.1-Dimethylethyl (1R)-1-[(4-hydroxyphenylimethyl]l-2-oxo-2-[(6-ox0-2-phenyl-5.6-

dihydro-1H-[1.21ldiazepinol4,.5.6-cdlindol-8-yl}aminolethyl{methyl)carbamate
. HN—N

0 3 7
SORSY,
Y N N

Préparation of example 151 from the title compound of Example 7 (hydrochloride) (40 mg, 0.128
mmol), (2R)-2-[{[(1,1-dimethylethyl)oxy]carbonyl}{ methyl)amino]-3-(4-hydroxyphenyl)propanoic
acid (57 mg, 0.192 mmol), triethylamine (0.054 mL, 0.384 mm'ol), and O-(7-azabenzotriazol-1-yl)- g
N,N,N’,N-tetramethyluronium hexafluorophosphate (73 mg, 0.192 mmol) in CH,Cl, (0.4 mL) and
N,N-dimethylformamide (0.4 mL) was carried out analogously to Example 11. Additional (2R)-2-
[{i(1 ,1‘-dimethylethyl)oxy]carbonyl}(methyl)amino]-3-(4-hydroxyphenyl)propanoic acid (14 mg,
0.047 mmol) and O-(7-azabenzotriazol-1-yl)-N,N N, N-tetramethyluronium hexaﬂuorophosphéte
(18 mg, 0.047 mmol) were added after 24 hours fo drive the reaction to completion. Silica gel
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the fitle

. compound (55 mg, 0.099 mmol) as a yellow powder in 78% Yield.

'H NMR (de-DMSO) muiltiple : 8 12.10 (br s, 1H), 10.38 (br s, 1H), 9.20 (m, 1H), 8.13 (m, 1H),
7.72-7.63 (m, 3H), 7.61-7.43 (m, 4H), 7.09-7.00 (m, 2H), 6.72-6.62 (m, 2H), 4.82-4.60 (m, 1H),
3.19-3.08 (m, 1H), 2.93-2.85 (m, 1H), 2.80-2.62 (m, 3H), 1.37-1.21 (m, 9H).



10

15

20

25

30

013017

176

LCMS: (M+H") 554.2, (M+Na") 576.2 (M-H)" 552.0.
Example 152: 1.1-Dimethylethyl (1R)-1-[{4-fluorophenyhmethyi]-2-0x0-2-[(6-0x0-2-phenyi-5.6-

dihydro-1H-[1.2]diazepino[4.5.6-cdlindol-8-yllaminolethyicarbamate
HN—N

O \

Preparation of example 152 from the fitle compound of Example 7 (hydrochioride) (40 mg, 0.128
mmol), (2R)-2~({[(1,1-dimethylethyl)oxylcarbonyl}amino)-3-(4-fluorophenyl)propanoic acid (54 mg,
0.192 mmol), triethylamine (0.054 mL, 0.384 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’ N -
tetramethyluronium hexafiuorophosphate (73 mg, 0.192 mmol) in CH,Cl, (0.4 mL) and N,N-
dimethylfformamide (0.4 mL) was carried out analogously to Example 11. Silica ge!
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title
compound (61 mg, 0.113 mmol) as a yellow powder in 88% yield.

H NMR (ds-DMSO) 812.12 (s, 1H), 1042 (s, 1H), 10.25 (s, 1H), 8.18 (s, 1H), 7.71-7.46 (m, 7H),
7.42-7.34 (m, 2H), 7.21-7.09 (m, 3H), 4.41 (m, 1H), 3.03 (m, 1H), 2.85 (m 1H}), 1.34 (s, 9H).
LCMS: (M-H) 540.2.

Example 153: 1.1-Dimethylethyl (1R)-1-(4-hydroxyphenyl)-2-ox0-2-{(6-0x0-2-phenyl-5 6-dihydro-

1H-{1,2]diazepinol4 5,6-cdlindol-8-vl)aminolethyvicarbamate

-N

HO
T, O :
NHBob :

Preparation of example 153 from the title compound of Example 7 (hydrochloride) (42 mg, 0.134
mmol), (2R)-({[(1,1—dimethylethyl)oxy]carbonyl}amino)(4-hydroxyphenyi)ethanoic acid (54 mg,
0.202 mmol), triethylamine (0.056 mL, 0.402 mmol), and O-(7-azabenzotriazol-1-yi)-N, N, N’ N-
tetramethyluronium hexafluorophosphate (77 mg, 0.202 mmol) in CH,Cl, (0.4 mL) and N,N-
dimethylformamide (0.4 mL) was carried out analogously to Example 11. Additional (2R)~({[(1,1-
dimethylethyl)oxylcarbonyi}amino)(4-hydroxyphenyl)ethanoic acid (27 mg, 0.10 mmol) and O-(7-
azabenzotriazol-1-yI)-N,N,N, Ntetramethyluronium hexafluorophosphate (39 mg, 0.10 mmol)
were added after 24 hours to drive the reaction to completion. Sifica gel chromatography (eluted
with 1:1 hexane:acetone), also in an analogous manner, afforded the titte compound (48 mg,
0.091 mmol) as a yellow powder in 68% yield.
'H NMR (ds-DMSO): 8 12.11 (s, 1H), 10.40 (s, 1H), 10.30 (s, 1H), 9.46 (s, 1H), 8.12 {s, 1H), 7.71-
7.48 (m, 7H), 7.33-7.27 (m, 2H), 680-6 69 (m, 2H), 5.22 (m, 1H), 1.41 (s, 1H).
LCMS: (M+H") 526.2.
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Example 154: 1,1-Dimethylethyl (1R)-1-(naphthalen-2-yimethyl)-2-0x0-2-[(6-0x0-2-phenyi-5.6-

dihydro-1H-{1.2]diazepino[4.5.6-cdlindol-8-yl)aminolethyicarbamate

HN-N
0. 2

Preparation of example 154 from the title compound of Example 7 (hydrochloride) (40 mg, 0.128
mmol), (2R)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-naphthalen-2-ylpropanoic acid (58 mg,
0.192 mmol), triethylamine (0.054 mL, 0.384 mmol), and O-(7-azabenzotriazol-1-y!)-N, N, N’ N~
tetramethyluronium hexafluorophosphate (73 mg, 0.192 mmol) in CH,Cl, (0.4 mL) and N,N- .
dimethylformamide (0.4 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title

compourid (69 mg, 0.120 mmol) as a yellow powder in 94% yield.
'H NMR (dg-DMSO): § 12.12 (s, 1H), 10.41 (s, 1H), 10.31 (s, 1H), 8.18 (s, 1H), 7.90-7.81 (m, 4H),
7.71-7.86 (m, 3H), 7.62-7.56 (m, 3H), 7.54-7.46 (m, 4H), 7.23 (d, 1H, J = 8.1 Hz), 4.46 (m, 1H),

~3.23 (m, 1H), 3.02 (m, 1H), 1.30 (s, 9H).

LCMS: (M-H) 572.2. -
Example 155: 1.1-Dimethylethyl (1R)-1-{(4-hydroxyphenymethyl]-2-0x0-2-{(6-0x0-5 6-dihydro-1H-
1,2]diazepinol4.5.6-~cdlindol-8-yl)aminolethylcarbamate

HN—N
0= 2
o N\
" N N
H H

Preparétion of example 155 from the title compound of Example 2 (71 mg, 0.30 mmol), (2R)-2-
({1(1,1-dimethylethyl)oxy]carbonyl}amino)-3-(4-hydroxyphenyl)propanoic acid (121 mg, 0.45
mmol), triethylamine (0.125 mL, 0.9 mmol), and 0-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate (171 mg, 0.45 mmol) in CH,Cl (O.5 mL) and N,N-
dimethylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an
analogous manner (eluted with 1:1 hexane:acetone) afforded the titte compound (100 mg, 0.22
mmol) as a yellow powder in 72% yield.

'H NMR (ds-DMSO): & 11.75 (s, 1H), 10.26 (s, 1H), 10,13 (s, 1H), 9.19 (s, 1H), 8.16 (s, 1H), 7.61-
7.56 (m, 2H), 7.14 (d, 2H, J = 8.10 Hz), 7.04 (d, 1H, J = 8.48 Hz), 6.66 (d, 2H, J = 8.10 Hz), 4.22
(m, 1H), 3.08 (m, 1H), 2.87 (m, 1H), 1.34 (s, 9H).

LCMS: (M+H") 464.2, (M+Na") 485.2.
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Example 156: 1.1-Dimethylethyl ( 1R)—1-l(4-hvdroxvohenvl)methvl]—2—oxo-2-[(6~oxo-5.6-dihvdro- ‘

1H-11.21diazepinol4,5,6-cdlindol-8-yl)aminolethyl(methyl)carbamate

HN—N
o

o N

Iz

N
H

Ze

HO ~ Boc

Preparation of example 156 from the title compound of Example 2 (74 mg, 0.31 mmol), (2R)-2-
[{[(1,1-dimethylethyl)oxy]carbonyl}(methyl)amino]-3-(4—hydroxyphenyl)propanoic acid (138 mg,
0.47 mmol), triethylamine (0.130 mL, 0.93 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’;N~
tetramethyluronium hexafiuorophosphate (179 mg, 0.47 mmaol} in CH.Cl; (0.5 mL) and N,N-
dimethylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an
analogous manner (eluted with 1:1 hexane:acetone) afforded the title compound (131 mg, 0.27
mmol) as a yellow powder in 88% yield.

'H NMR (ds-DMSO): & 11.77 (s, 1H), 10.26 (s, 1H), 9.21 (s, 1H), 8.12 (m, 1H), 7.65 (d, 1H, J =
1.32 Hz), 7.58 (d, 1H), J = 2.26 Hz), 7.48 (s, 1H), 7.07 (d, 2H, J = 8.28 Hz), 6.73-6.64 (m, 2H),
475 (m, 1H), 3.12 (m, 1H), 2.86-2.65 (m, 4 H, partially obscurred by N, N-dimethylformamide),
1.35-1.25 (m, 9H).

LCMS: (M+H") 478.3, (M+Na") 500.3.

Example 157:_1.1-Dimethylethyl (1R)-1-[(4-fluorophenyimethyl}-2-oxo-2-[(6-ox0-5.6-dihydro-1H-

1.21diazepinol4.5.6-cdlindol-8-yhaminoleth icarbamate

HN—N
0. A\

Q N\

O/\;)LN N
NHBoE
F Bo

Preparation of example 157 from the title compound of Example 2 (80 mg, 0.34 mmol), (2R)-2-
({[(1,1-dimethylethyl)oXy]carbonyl}amino)-3-(4-ﬂuorophenyl)propanoic acid (145 mg, 0.51 mmol),
triethylaminé (0.142  mL, - 1.02 mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N’ N~
tetrafnethyiuronium hexafluorophosphate (193 mg, 0.51 mmol) in CHyCl; (0.5 mL) and N,N-
dimethylformamide (0.5 mL) was carried out analogously to Exampie 11. Purification, also in an
analogous manner (eluted with 1:1 hexane:acetone) afforded the title compound (56 mg, 0.12

mmol) as a yellow powder in 35% yield.

"H NMR (de-DMSO): & 11.73 (s, 1H), 10.24 (s, 1H), 10.16 (s, 1H), 8.10 (s, 1H), 7.55 (s, 1H with
fine splitting), 7.45 (s, 1H), (7.38-7.29 (m, 2H), 7.16-7.04 (m, 3H), 4.25 (m, 1H), 2.7 (m, 1H), 2.79
(m, 1H), 1.30 (s, OH).

LCMS: (M+H") 466.2, (M+Na") 488.3.
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Exam le 158: 1 1-D_imeth\leth I (1R)-1~(naphthalen-2-yimethyl)-2-ox0-2-[(6-0x0-5.6-dihydro-1H-

[1,2]diazepino]4.5.6-cdlindol-8-vl)Jaminolethylcarbamate

HN—N
0 3

O

N A\

Preparation of example 158 from the title compound of Example 2 (76 mg, 0.32 mmol), (2R)-2-
({1(1,1-dimethylethyl)oxy]carbonyl}amino)-3-naphthalen-2-yipropanoic acid (145 mg, 0.48 mmol),
triethylamine (0.134 mlL, 096 mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N’ N'-

~ tetramethyluronium hexafluorophosphate (182 mg, 0.48 mmol) in CH,Cl, (0.5 mL) and NN-

dimethylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an
analogous manner (eluted with 1:1 hexane:acetone) aﬁorded the title compound (67 mg, 0.13
mmot) as a yellow powder in 42% yield.

"H NMR (ds-DMSO): 8 11.76 (br s, 1H), 10.27 (s, 1H), 10.27 (br s, 1H), 8.15 (s, 1H), 7.80-7.79 (m,
4H), 7.62-7.42 (m, 5H), 7.21 (d, 1H, J = 7.73 Hz), 4.43 (m, 1H), 3.18 (m, 1H), 3.02 {m, 1H), 1.29
(s, 9H). ]

LCMS: (M+H") 498.2, (M+Na") 520.2.

Example 159: . 1.1-Dimethylethyl  (1R)-2-0x0-2-[(6-0x0-5,6-dihydro-1H-[1,2]diazepinol4.5.6-

cdlindol-8-yl)amino]-1 henylmethyl)oxylmethyllethylcarbamate

HN—=N
o 2

o]

N
NP
NHBoH H

Preparation of example 159 from the title compbund of Example 2 (97 mg, 0.41 mmol), (2R)-2-
({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-[(pheny|m‘ethyl)oxy]propanoic acid (182 mg, 0.62
mmol), triethylamine (0.171 mL, 1.23 mmol), and 0-(7-azabenzdtriazol-1-yI)-N,N,N’,N’-
tetramethyluronium hexafluorophosphate (236 mg, 0.62 mmol) in CH,Cl, (0.5 mL) and N,N-
dimethylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an
analogous manner (eluted with 1:1 hexane:acetone) afforded the title compound (40 mg, 0.083
mmol) as a yellow powder in 20% yieid.

'H NMR (ds-DMSO): & 11.78 (br s, 1H), 10.29 (s, 1H), 10.22 (s, 1H), 8.14 (s, 1H), 7.65 (s, 1H),
7.61 (s, 1H, with fine splitting), 7.75 (s, 1H), 7.38-7.26 (m, 4H), 7.08 (d, 1H, J = 6.02 Hz), 4.54 (s,
2H), 4.42 (m, 1H), 3.74-3.63 (m, 2H), 1.42 (s, 9H).

LCMS: (M+H") 478.3, (M+Na") 500.2.
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Example 160:  (1R.2R)- 6-0x6-8-f(2-ohenvl-cvcloprooénecarbonvl)~amino]-546-dihydro-1H-
1,2]diazepinof4.5 6-cdlindole-2-carboxylic acid methy! ester

HN—N
\ ,.JLO
- 4N HCI (Dioxane)

=
o

Title Compund
of Example 147 CHoClp, 99%

HATU, Et3N DMF, 46%

TZ .

CIH.H,N

160(a)

HN—-N
0 A\

o N OMe
A A
H H

Step 1. Preparation of 8-Amino-6-oxo-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indole-2-
carboxylic acid tﬁethyl ester (hydrochloric salt) 160(a)
Preparation of intermediate 160(a) from the title compound of Example 147 (45.0 mg, 0.125
mmol) and 4.0 M HClI in dioxane (0.32 mL) was carried out analogously to Example 91. Isolation,
also in an analogous manner, afforded Intermediate 160(a) (36.9 mg, 0.125 mmol) as a yellow
powder in 99% yield. ' |
Step 2. Preparation of Title Compound: (1R,2R)-  6-Oxo-8-[(2-phenyl-
cyclopropanecarbonyl}-amino]-5,6-dihydro-1H-[1,2]diazepino{4,5,6-cd]indole-2-carboxylic
acid methyl ester
Preparation of the titie compound from Intermediate 160(a) (36.9 mg, 0.125 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (22.0 mg, 0.136 mmol), triethylamine (0.175 mL, 1.26 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N,N',N-tetramethyluronium hexafluorophosphate (72.0 mg,
0.189 mmol) in N,N-dimethylformamide (2.0 mL) was carried out anaiogously to Example 11.
Silica gel chromatography (eluted with 1:1 ethyl acetate: hexane), also in an analogous manner,
included a further trituration with methanol and ether and afforded the fitle compound (23 mg,
0.0572 mmol) as a yellow powder in 46% yield.
'H NMR (de-DMSO): 8 12.53 (s, 1H), 10.83 ‘(s, 1H), 10.58 (s, 1H), 8.23 (d, 1H, J = 1.51 Hz), 8.15
(s, 1H), 7.76 (d, 1H, J = 1.51 Hz), 7.37-7.256 (m, 2H), 7.25-7.14 (m, 3H), 3.83 (s, 3H), 2.45-2.35
(m, 1H), 2.15-2.05 (m, 1H), 1.58-1.47 (m, 1H), 1.45-1.33 (m, 1H).
LCMS: (M+H") 403.3, (M+Na") 425.1; (M-H) 401.0.
HRMS: (M+H") calcd for CpaH1gN4O4, 403.1406, found 403.1413.
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Example _1681; _ (2-Methylcarbamoyl-6-oxo-5.6-dihvdro-1H-{1 2]diazepino[4.5 6-cdlindol-8-yl)-
carbamic acid feri-butyl ester

HN—N
@)

NHMe

N
- Intermediate 147(d), Pd(dppfCly, CH3NH, A
N

Example 147 — — :
Et3N, CO, DMF, 29% BocHN o

Preparation of example 161 was carried out in a rhanner analogous to step 5 of Example 147,
except that methylaminé hydrochloride was substituted for methanol. Thus CO was bubbled
through a mixture of Intermediate 147(d) from Example 147 (200 mg, 0.529 mmol), triethylamine
(028 mL, 211 mmol), methylamine hydrochloride (71 mg, 1.06 mmol), and 1,1-
bis(diphenylphosphino)ferrocenedichloropaliadium (if) (86 mg, 0.106mmol). Reaction conditions,
work up and silica gel chromatography (eluted with 46:4:25 dichloromethane: methanol: ethyl
acetate) were also carried out in an analogous manner and afforded the title compound (55 mg,
0.154 mmol) in 29% yield.

'H NMR (ds-DMSO): § 12.01 (s, 1H), 10.55 (s, 1H), 9.58 (s, 1H), 8.33-8.25 {m, 1H) 7.98 (s, 1H),
7.80 (s, 1H), 7.71 (d, 1H J=1.51Hz), 2.81 (d, 3H, J = 4.52 Hz), 1.48 (s, 9H).

LCMS: (M+H" ) 358.3, (M+Na") 380.1; (M-H") 356.1.

BocHN N o
H

Preparation of example 162 was carried out in 2 manner analogous to step 5 of Example 147,
except that 2-aminoethanol was substituted for methanol, and chromatography was not required.
Thus CO was bubbled through a mixture of Intermediate 147(d) from Example 147 (60 mg, 0.16
mmol), triethylamine (0.044 mlL, 0.32 mmol), 2-aminoethanol (19 mg, 0.32 mmol), and 1,1-
bis(diphenylphosphino)ferrocenedichloropalladium (Il) (26 mg, 0.032 mmol) in N, AN-
dimethylfarmamide (3.0 mL). After the reaction was complete, the mixture was filtered through
diatomaceous earth. The filtrate was concentrated, and methanol was added. The resulting solids
were coliected by filtration and washed with methanol, dichloromethane and diethyl ether. After
drying under vacuum, the title compound (24 mg, 0.062 mmol) was obtained as a yellow powder
in 39% yield. ’ ‘
'H NMR (dg-DMSO): & 12.08 (s, 1H), 10.56 (s, 1H), 9.58 (s, 1H), 8.30 (t, 1H, J = 5.84 Hz) 8.08 (s,
1H), 7.79 (s, 1H), 7.74 (s, 1H), 4.80 (br s, 1H), 3.60-3.48 {m, 2H), 3.38 (m, 2H, parﬁany obscured),
1.48 (s, 9H).

LCMS: (M+H") 388.1, (M+Na") 410.1.
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Example 163: (1.2-trans)-2-Piperidin-4-yl-cyclopropanecarbo
1

2ldiazepinof4,5 6-cdlindol-8-y/)-amide (acetic acid salt

' ‘ _ " COEt
J—COEt  NaH, MeSO™ =" 1M LiOH, THF, H;0
BocN » BocN .
DMSO, 67% 100%

163(a)

H
O /NN
\
COH  Tige Compound BocN 0 N\
BocN<:>—<( of Example 2 N N N
o N H

HATU, EtsN, DMF, 77%

163(b) ' 163(c)

(o] N_N

Mo YN
4N HCI (Dioxane) HN fe)
CH,Cl, 7% &Vu‘n
Step 1. Preparation of 4-((1,2-trans)-2-Ethoxycarbonyl-cyclopropyl)-piperidine-1-carboxylic
acid tert-butyl ester 163(a)
To a mixture of NaH (303 mg, 7.57 mmol) and trimethylsulfoxonium iodide (1.67 g, 7.57 mmol)
was added dimethy! sulfoxide (10 mL). After stirring for 30 min, a solution of 4-(2-ethoxycarbonyl-
vinyl)-piperidine-1-carboxylic acid tert-butyl ester in dimethyl sufoxide (5 mL) was added diop-
wise. Afier stirring overnight, ethyl acetate and water were added to the mixture. The aqueous
layer was extracted with ethy! acetate several times. The combined organic layers were dried over
Na,S0,, filtered, and concentrated. The residue was purified by silica gel chromatography eluting

with 10% ethyl acetate/hexane to give Intermediate 163(a)(1.16 g, 67%).
Step 2. Preparation of 4-((1,2-trans)-2-Carboxy-cyclopropyl)-piperidine-i-carboxylic acid

ITZ 2

tert-butyl ester 163(b)

To a mixture of Intermediate 163(a) (655 mg, 1.87 mmol) in 3:1 tetrahydrofuran-H,0 (12 mL) was
added aqueous 1M LiOH (5.61 mL). The resulting mixture was stirred overnight. The mixture wés
then acidified with 1M HCI to pH 1 and extracted with several times with ethyl acetate. The
combined organic layers was then washed with brine and concentrated to give Intermediate
163(b) (515 mg, 1.87 mmol) in quantitative yield which was carried on without further purification.

Step 3. Preparation of 4-{(1,2-trans)-2-(6-Oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-

8-ylcarbamoyl)-cyclopropyl]-piperidine-1 -carboxylic acid tert-butyl ester 163(c)
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Preparation of intermediate 163(c) from the title compound of Example 2 (freebase) (374 mg,
1.87 mmol), Intermediate 163(b) (500 mg, 1.87 mmol), triethylamine (0.31 mL, 2.24 mmol), and
O-(7-azabenzotriazol-1-yl)-N,N,N', N-tetramethyiuronium hexafluorophosphate (782 mg, 2.06
mmol) in N,N-dimethyiformamide (10 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 40% acetone in hexane), also in an analogous manner, afforded
Intermediate 163(c) as a yellow powder (649 mg, 1.44 mmol) in 77% yield.

Step 4. Preparation of Title Compound: (1,2-trans)-2-Piperidin-4-yl-cyclopropanecarboxylic
acid (6-oxo0-5, 6-dihydro-1-[1 ,Z]diazépino[4,5,6]indol-8-yl)-amide (acetic acid salf)
Preparation of the title compound from Intermediate 163(c) (603 mg, 1.34 mmol) in CH,Cl, (10
mb) and 4M HCI in dioxane (10 mL) was carried out analogously to Example 91. After
concentration, the crude product was purified by preparative HPLC in a manner analogous to
Example 146, Step 2, to give the title compound as a pale yellow powder (37 mg, 0.09 mmol) in
7% yield. ‘

'H NMR (de-DMSO): 11.71 (s, 1H), 10.26 (s, 1H), 10.23 (s, 1H), 8.11 (s, 1H), 7.55 (d, J = 8 Hz,
2H), 7.46 (s, 1H), 3.05-3.03 (m, 2H), 2.51 (m, 1H), 1.65-1.53 (m, 3H), 1.29-1.28 (m, 2H), 1.10 {m,
1H), 0.89 (m, 1H), 0.96 (m, 1H), 0.73 (m, 1H).

LCMS: (M+H*) 352.

Example 164: (6-Oxo-2-vinyl-5.6-dihydro-1H-[1,2]diazepinol4,5.6-cdjindol-8-yl)-carbamic acid fert-
butyl ester

HN—N

Intermediate 147(g), " BeSNCH=CH,

Example 147

Y

Pd(PPhs)s, DMF, 85 °C BocHN

T2 NZ
™

99%
Under an argon atmosphere, intermediate 147(d) of Example 147 (0.250 g, 0.661 mmol), tributyl-
vinyl-in (0.420 g, 1.32 mmol) and tetrakis(triphenylphosphine)_palladium(O) (38 mg, 0.033 mmol)
in anhydrous N,N-dimethylformamide (5 mL) were heated at 85 °C for 16 hours. The reaction was
filfered through a thin pack of diatomaceous earth, and the filtrate concentrated in vacuo. Silica
gel chromatography (eluted with 1:4 ethyl acetate: dichloromethane) afforded the title corﬁpound
(0.18 g, 0.552 mmol) as a yellow powder in 84% yield.
"H NMR (de-DMSO): & 11.80 (s, 1H), 10.32 (s, 1H), 9.51 (s, 1H), 7.72-7.62 (m, 3H), 7.05 (dd, 1H,
J=11.87,6.58 Hz), 5.88 (d, 1H, J= 17.33 Hz), 543 (d, 1H, J= 11.11 Hz), 1.49 (s, OH). ‘
LCMS: (M+H") 327.2, (M+Na®) 349.1.
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Preparation of example 165 was carried out in a manner analogous to step 5 of Example 147,
except that N,N-dimethylethylenediamine was substituted for methanol. Thus CO was bubbled
through a mixture of Intermediate 147(d) from Example 147 (1.5 g, 3.97 mmol), friethylamine (1.1
mL, 7.92 mmol), N,N-dimethylethylenediamine (0.7 g, 7.94 mmol) and 1,1-
bis(diphenylphosphino)ferrocenedichloropalladium () (065 g, 0796 wmmol) in NN
dimethylformamide (30.0 mL). Reaction conditions, work up and silica gel chromatography (eluted
with 46:4:25 dichloromethane: methanol: ethyl acetate) were also carried out in an analogous
manner and afforded the title compound (1.25 g, 3.02 mmol) in 76% yield.

"H NMR (d-DMSO): & 10.55 (s, 1H), 9.59 (s, 1H), 8.25 (t, 1H, J = 5.65, 4.71 Hz) 8.06 (s, 1H),
7.80 (s, 1H), 7.74 (s, 1H), 3.45-3.37 (m, 2H, partially obscured), 2.42 (t, 2H, J = 6.59, 6.41 Hz),
2.20 (s, 6H), 1.49 (s, 9H). '

LCMS: (M+H") 415.3, (M+Na") 437.1; (M-H) 413.1.

Example _166; (2R .3R)-2-Phenyl-pyrrolidine-3-carboxylic __acid _(6-ox0-5.6-dihydro-1H-
1,2]diazepinol4.5.6-cdlindol-8- | -amide (hydrochioric sait '

o 0 Title Compound
u\o (Boc)20, Et;N u\o of Example 2
oY H > = H »
HN CH,Cly, t,100%  BO°N HATU, EteN, DMF, 68%
166(a)
H H
N~N ~N
(o) o)
A\ N
ﬁ\ A 4N HCI (Dioxane) _ ‘I(j)\ \
TN N CH,Cly, 99% - N N
BooN H H HN H H-cl H
166(b}

Step 1. Preparation of 2-Phenyl-pyrrolidine-1,3-dicarboxylic acid 1-ter-butyl ester 166(a)

To a suspension of (2R,3R)-3-phenylpyrrolidine-2-carboxylic acid (100 mg, 0.556 mmol) in
'dioxahe (2 mL) and H,O (2 mlL) was added triethylamine foliowed by di-fert-butyl dicarbonate (127
mg, 0.583 mmol). The resulting mixture was stirred overnight. The mixture was then partitioned
between ethyl acetate and 0.1 M HC!. The combined organic layers were dried over anhydrous
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Na,SO,, filtered, and concentrated to give Intermediate 166(a) (162 mg, 0.56mmol) in 100%
yield which was carried on without purification.
Step 2. Preparation of  3-(6-Oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-
yIcarbamoyl)-2-phenyl-pyr!'olidine-1 -carboxylic acid tert-butyl ester 166(b)
Preparation of intermediate 166(b) from the title compound of Example 2 (300 mg, 1.0 mmol),
Intermediate 166(a) (162 mg, 0.56 mmol), triethylamine (0.15 mL, 1.1 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’, ’-tétramethyluronium hexafiuorophosphate (254 mg, 0.667 mmol) in
N,N-dimethylformamide (10 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 40% acetone in hexane), also in an analogous manner, afforded
intermediate 166(b) as a yellow powder (180 mg, 0.38 mmol) in 68% vield.
Step 3. Preparation of Title Compound: (2R,3R)-2-Phenyl-pyrrélidine-s-carboxylic acid (6-
oxo-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl)-amide (hydrochloric sait)
Preparation of the title compound from Intermediate 166(b) (180 mg, 0.38 mmol) in CH,Cl, (5 mL)
and 4M HC! in dioxane (5 ml) was carried out analogously to Example 91. The solids were
collected by filtration and washed with diethyl ether to give the title compound as a pale yeliow
powder (154 mg, 0.37 mmol) in 99% yieid.
'H NMR (de-DMSO): 12.03 (s, 1H), 10.72 (s, 1H), 10.46 (s, 1H), 10.20 (br s, 1H), 9.24 (brs, 1H),
8.17 (s, 1H), 7.79 (d, J = 4.0 Hz, 1H), 7.69 (d, J = 4.0 Hz, 1H), 7.68-7.52 (m, 5H), 7.48 (m, 1H),
4.43 (m, 1H), 3.77 (9, J = 8.0 Hz, 1H), 3.75 (m, 1H), 3.59 (m, 1H), 2.66 (m, 1H), 2.62 (m, 1H).
LCMS: (M+H") 374.2.
Example 167: (2R)-3-(4-Hvdroxvnhenvl)-z-(methvlamino)-N—(6—oxo—2—phenvl-5.6-dihvdro-'l H-

[1.2]diazepinol4.5 6-cdlindol-8-ypropanamide hvdrochloride

HN-N
N

o

WOy

N |
Hofﬂj/jf‘ikHH'c'H

Preparation of example 167 from the title compound of Example 151 (47 mg, 0.085 mmol) and
4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included freebasing with triethylamine and subsequent silica gel
chromatography eluting with 3:1:1 hexane:ethyl acetate:ethanol. With ice bath cooling, the purified
freebase in CH,Cl, (10 mL) was treated with 4M HCI in dioxane (0.1 mL). After removal of the
volatile components, the title compound (20 mg, 0.041 mmol) was obtained as an orange/yellow
powder in 48% yieid.

"H NMR (ds-DMSO): § 12.21 (s, 1H), 10.70 (s, 1H), 10.43 (s, 1H), 9.44-9.06 (m, 1H), 8.02 (s; 1H),
7.72-7.64 (m, 2H), 7.61-7.54 (m, 3H), 7.53-7.47 (m, 2H) 7.05 (d, 2H, J=8.0 Hz), 6.65 (d, 2H, J =
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8.0 Hz), 4.09 (m, 1H), 3.40-3.31 (m, 2H), 3.16 (dd, 1H, J = 6.07, 13.90 Hz), 3.07 (dd, 1H, J =
7.58, 13.89 Hz), 2.55 (s, 3H).
LCMS: (M+H") 454.1, (M+Nz") 476.1.
Example 168: ____ (2R)-2-Amino-3-

[1,2]diazepinol4.5.6-cdlindol-8-yl)propanamide hydrochioride

NHz H-~Cl

Preparation of example 168 from the title compound of Example 152 (49 mg, 0.091 mmol) and
4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an
analogous manner, included freebasing with triethylamine and subsequent silica gel
chromatography eluting with 3:1:1 hexane:ethyl acetate:ethanol. With ice bath cooling, the purified
freebase in CHCl, (10 mL) was treated with 4M HCI in dioxane (0.1 mL). After removal of the
volatile components, the title compound (21 mg, 0.044 mmol) was obtained as an orange/yeilow
powder in 49% yield.

'H NMR (ds-DMSO): § 12.26 (s, 1H), 10.83 (s, 1H), 10.46 (s, 1H), 8.48 (br s, 3H), 8.08 (s, 1H),
7.73-7.48 (m, 7H), 7.40-7.30 (m, 2H), 7.24-7.13 (m, 2H), 4.22 (m, 1H), 3.24 (m, 1H), 3.13 (m, 1H).
LCMS: (M+H") 442.1, (M+Na") 464.1.

Example _169: (1R.2R)-  6-Oxo-8-{(2-phenyl-cyclopropanecarbonyl)-amino}-5 6-dihydro-1H-
[1,2]diazepinol4.5.6-cdlindole-2-carboxylic acid methylamide

O
0. \ .v‘u\o
AV

4N HCI (Dioxane NHM:
intermediate 161(a), : - A\ ° -
Example 161 CHoCly, 99% " CIH.HN N 0 HATU, Et3N, DMF, 41%
169(a)
HN—N
o A\

0 \ NHMe
,.‘JLN
H H

Step 1. Preparation of 8-Amino-6-oxo-5,6-dihydro-1H-[1 2]d|azep|no[45B-cdjmdole-z-
carboxylic acid methylamide (hydrochloric salt) 169(a)

Preparation of intermediate 169(a) from 161(a) of Example 161 (55.0 mg, 0.154 mmol) and 4.0 M
HCl in dioxane (0.77 mL) was carried out analogously to Example 91. Isolation, also in an
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analogous manner, afforded Intermediate 169(a) (45.0 mg,v0.154 mmol) as a yellow pdwder in
99% yield.
'H NMR (ds-DMSO): 5 12.46 (s, 1H), 10.71 (s, 1H), 8.54 (m, 1H), 8.05 (s, 1H), 7.43 (s, 1H), 7.34
(s, 1H), 2.81 (s, 3H).
LCMS: (M+H*) 258.1; (M-H)" 256.1.
Step 2. Preparation of Title Compound: (1R,2R)-  6-Oxo-8-[(2-phenyl-
cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-[1 ,2]diazepinof4,5,6-cd}indole-2-carboxylic
acid methylamide ‘
Preparation of the title compound from Intermediate 169(a) (45.0 mg, 0.154 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (569.4 mg, 0.231 mmol), tricthylamine (0.086 mL, 0.616
mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate (87.8
mg, 0.231 mmol) in N,N-dimethy(formamide (2.0 mL) was carried out analogously to Example 11.
When the reaction was judged complete, N,N-dimethylformamide was evaporated and methanol
was added. The mixture was filtered to collect the solids, which were washed with methanol and
diethyl ether. After drying under vacuum, the title compound (25.0 mg, 0.0623 mmol) was
obtained as a yellow powder in 41% yieid.
'H NMR (ds-DMSO): & 12.13 (s, 1H), 10.60 (s, 1H), 10.51 (s, 1H), 8.36 (d, 1H, J = 4.52 Hz), 8.17
(s, 1H), 8.01 (s, 1H), 7.70 (s, 1H), 7.37-7.25 (rh, 2H), 7.25-7.14 (m, 3H), 2.83 (d, 3H, J = 4.52 Hz),
2.45-2.35 (m, 1H), 2.14-2.04 (m, 1H), 1.57-1.47 (m, 1H), 1.45-1.33 (m, 1H). - '
LCMS: (M+H") 402.1, (M+Na®) 424.1.
HRMS: (M+H") calcd for CoH2oN503, 402.1566, found 402.1551.
Example 170: (1R.2R)- _6-Oxo-8-[(2-phenyl-cyciopropanecarbonyl)-amino]-5,6-dihydro-1H-
1.2]diazepinof4.5 6-bd indole-2-carboxylic acid (2-hydroxy-ethyl)-amide

S S
4N HCI (Dioxane) ‘ HNIOH Y
intermediate 162 (a), - N -
Example 162 CHCR 9%  GIHHN N b HATU, EtoN, D, 17%
v H , :
170(a)

HN—N

0. D
HN_/—OH

0 N
@\7,...11\,4 h
H H

Step 1. Preparation of 8-Amino-6-oxo-5,6-dihydro-1H-[1,2]diazepino|4,5,6-cd]indole-2-
carboxylic acid (2-hydroxy-ethyl)-amide (hydrochloric salt) 170(a)



10

15

20

25

013017

188

Preparation of intermediate 170(a) from intermediate 1'62(a) of Example 162 (80.0 mg, 0.206
mmol) and 4.0 M HCI in dioxane (1.10 mL) was carried out analogously to Example 91. Isolation,
also in an analogous manner, afforded Intermediate 170(a) (66.7 mg, 0.206 mmol) as a yellow
powder in 99% Yield. 'V
LCMS: (M+H") 288.2. _

Step 2. Preparation of Title = Compound: (1R2R)-  6-Oxo-8-[(2-phenyl-
cyclopropanecarbonyl)-amino]-5,é-dihydro—1H-[1 ,2]diazepino[4,5,6-cd]indole-2-carboxylic
acid (2-hydroxy-ethyl)-amide :

Preparation of the title compound from Intermediate 170(a) (66.7 mg, 0.206 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (46.0 mg, 0.284 mmol), triethylamine (0.143 mL, 1.03 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N,N’, N-tetramethyluronium hexafluorophosphate (147 mg,
0.387 mmol) in N,N-dimethylformamide (2.0 mL) was carried out analogously to Example 11. The
reaction mixture was reduced in volume and subjected to preparative HPLC (H1-Q C18 reverse-
phase 5 uM, 100A, 150x20 column eluting with CH;CN/0.1% acetic acid in H,O at a flowrate of 20
mL/min using a gradient of 20-60% CHsCN over 30 min) to afford the title compound (15 mg,
0.0348 mmol) as a yellow powder in 17% yield.

"H NMR (dg-DMSO): 8 12.19 (s, 1H), 10.61 (s, 1H), 10.52 (s, 1H), 8.36 (t, 1H, J = 5.65 Hz), 8.18
(d, 1H, J = 1.70 Hz), 8.09 (s, 1H), 7.70 (d, 1H, J = 1.70 Hz), 7.35-7.26 (m, 2H), 7.25-7.16 (m, 3H),
4.82 (t, 1H, J = 5.46 Hz), 3.54 (dd, 2H, J = 5.84, 5.65 Hz), 3.43-3.32 (m, 2H), 2.45-2.35 (m, 1H),
2.14-2.04 (m, 1H), 1.57-1.47 (m, 1H), 1.44-1.33 (m, 1H).

LCMS: (M+H") 432.0, (M+Na") 454.0.

HRMS: (M+H") calcd for Cp3HzNsO4, 432.1672, found 432.1648.
Example 171:  (1R2R)-  6-Oxo0-8-[(2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-

( ] o)
HN—N /

0. \ N _.‘\l

4N HC! (Dioxane) Hn—/— \ LOH

Title Compound - A\ -
of Example 165 CH,Cla, 99% CIH.H,N ” O HATU, Et3N, DMF, 25%
174(a)
HN—N /
0 A\ N
e\
S B S
.-“u\N N
V A H



10

15

20

25

013017

188

Step 1. Preparation of 8-Amino-6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indole-2-
carboxylic acid (2-dimethylamino-ethyl)-amide; dihydrochioride 171(a)

Preparation of intermediate 171(a) from the fitle compound of Example 165 (55.0 mg, 0.133
mmol) and 4.0 M HCI in dioxane (0.66 mL) was carried out analogously to Example 91. Isolation,
also in an analogous manner, afforded Intermediate 171(a) (51.3 mg, 0.132 mmol) as a yeliow
powder in 99% vyield.
LCMS: (M+H") 315.2,
Step 2. Preparation of Title Compound: (1R,2R)- 6-Oxo-8-[(2-phenyl- -
cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd}indole-2-carboxylic
acid (2-dimethylamino-ethyl)-amide
Preparation of the titie compound from Intermediate 171(a) (51.3 mg, 0.132 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (24.0 mg, 0.148 mmol), triethylamine (0.074 mL, 0.535
mmol), and O-(7-azabenzotriazol-1-yl)-N,N, N, N-tetramethyluronium hexafluorophosphate (76.0
mag, 0.200 mmol) in N, N-dimethytformamide (2.0 mL) was carried out énalogously to Example 11.
The reaction mixture was reduced in volume and subjected to preparative HPLC (H1-Q C18
reverse-phase 5uM, 100A, 150x20 column eluting with CHCN/0.1% acetic acid in H,O at a
flowrate of 20 ml/min using a gradient of 20-60% CH;CN over 30 min) to afford the title
compound (15 mg, 0.0328 mmol) as a yellow-green powder in 25% yield.
'H NMR (ds-DMSO): & 10.63 (s, 1H), 10.53 (s, 1H), 8.71 (br s, 1H), 8.20 (d, 1H, J= 1.13 Hz), 8.06
(s, 1H), 7.70 (d, 1H, J = 0.94 Hz), 7.37-7.26 {m, 2H), 7.26-7.15 (m, 3H), 3.70-3.60 (m, 2H), 3.22-
3.11 (m, 2H), 2.76 (s, 6H), 2.42-2.32 (m, 1H), 2.16-2.04 (m, 1H), 1.58-1.46 (m, 1H), 1.46-1.33 (m,

1H).
LCMS: (M+H") 459.1, (M+Na") 481.1.
HRMS: (M+H") calcd for CosHy7NsO3, 459.2145, found 459.2151.

5 6-dihydro-1-[1.2]diazepino[4.5. 6]indol-8-yl)}-amide
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[ ! 4 CO:E (@\/\oﬁ MesSO*T", NaH
e —————————i
N
[oj PdOAC),, EtsN [Oj DMSO, 35%
V P(Tol)s, DMF, 80°C
80% 172(e)

HN—N
0. N
1. LIOH, THF, H,O
> oY 9 \
OoEt » I\/N
N 2. HATU, Et3N, DMF, I'jl N
Title Compound of
Example 2

172(b)
. 5% -

Step 1. Preparation of 3(3-Morpholin-4-yimethyl-phenyl)-acrylic acid ethyl ester 172(a)

To a solution of 4-(3-iodo-benzyl)-morpholine (3.44 g, 11.4 mmol) in N, N-dimethylformamide (20
mL) was added triethylamine (1.7 mL, 12.5 mmoli), ethyl acrylate (4.1 mL, 454 mmél), tri-o-
tolylphosphine (346 mg, 1.14 mmol) and palladium (I1) acetate (127 mg, 0.57 mmol). The mixture
was heated at 80 °C overnight. After concentration,. the mixture was chromatographed on silica
gel to afford Intermediate 172(a) as a colorless oil (2.37 g, 9.1 mmol) in 80% yieid.

Step 2, Preparation of (1,2-trans)-2-(3-Morpholin-4-ylmethyl-phenyl)-
cyclopropanecarboxylic acid ethyl ester 172(b)

Preparation of intermediate 172(b) from Intermediate 172(a) (472 mg, 1.81 mmol), NaH (94 mg,
2.35 mmol) and trimethylsulfoxonium iodide (517 mg, 2.35 mmal) was carried out analogously to
step 1 of Example 181." After workup, the residue was purified by silica gel chromatography,
eluting with 40% ethylacetate/hexane, to give Intermediate 172(b) as a colorless oil (175 mg, 0.64
mmol) in 35 % yield. | |
Step 3. Preparation of Title compound (1,2-trans)-2-(3-Morpholin-4-yimethyl-phenyl)-
cyclopropanecarboxylic  acid (6-ox0-5,6-dihydro-1H-[1,2]diazepinol4,5,6-cd]indol-8-yl)-
amide

To a solution of Intermediate 172(b) (175 mg, 0.64 mmol) in tetrahydrofuran (2 mL) was added 1
M aqueous LiOH (3.8 mL, 3.8 mmol). The resulting mixture was stirred overnight whereupon
mixture was acidified to pH 2 and extracted with ethyl acetate. Concentration of the organic layer
gave crude 2~(3-morpholin-4-yimethyl-phenyl)-cyclopropanecarboxylic acid which was combined
with the title compound from Example 2 (227 mg, 0.756 mmol), triethylamine (0.32 mL, 2.27
mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate (345
mg, 0.907 mmol) in I\I,N-dimethylfoi'mamide (5 mL). After was stirring overnight, the volatile
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components were removed under vacuum, and the residue was purified by silica gel -
chromatography to give the title compound as yellow solid (15 mg, 0.03 mmol) in 5% yield.
'H NMR (CD3OD): § 8.30 (s, 1H), 7.69 (s, 1H), 7.61 (s, 2H), 7.51-7.28 (m, 4H), 3.84 (s, 4H), 3.66
(s, 2H), 2.61 (s, 4H), 2.45 (m, 1H), 2.21 (m, 1H), 1.76 (m, 1H), 1.53 (m, 1H).
LCMS: (M+H") 444.2

oxo-5.6-dihydro-1H-[1.2)diazepino[4.5.6-cdindol-8-vi)-amide

(\NH
. /N\) ,Q\D\:
Intermediate 202{a), - |/\N OEt

. Example 202
P P4OAC),, BINAP N
CspCO;4, foluens, 63% 173(a)
HN—N
o. Q
1. LiOH, THF, H,0 -~ /@voi\ QA
2. HATU, EtgN, DMF, : NE’j:NZ’
Title Compound of @ H H
Exampie 2 -

22%

Step 1. Preparation of 2-[3-(4-Methyl-piperazin-1-yl)-phenyl}-cyclopropanecarboxylic acid
ethyl ester 173(a)

To a solution of Intermediate 202(a) of Example 202 (165 mg, 0.616 mmol) in toluene (4 mL) was
added 2,2'-bis(diphenylphosphino)-1,1-binaphthyl (34.5 mg, 0.055 mmol), 4-methylpiperazine
(0.082 mL, 0.74 mmol), Cs,CO; (281 mg, 0.862 mmol) and Pd(OAc), (8.3 mg, 0.037 mmol). The
mixture was refluxed overnight The brown mixture was then filtered and the filter cake was
washed with ethyl acetate. After concentrating the filtrate, the residue was purified by silica 'gel
chromatography, eluting with 2-5% MeOH/CH,Cl,, to afford Intermediate 173(a) as a colorless oil
(111 mg, 0.39 mmol) in 63% yield.

" Step 2. Preparation of Title compound: (1,2-trans)-2-[3-(4-Methyl-piperazin-1-yl)-phenyl}-

cyclopropanecarboxylic  acid (6-ox0-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-
amide ,

in a manner similar to that described for step 3 of Example 172, intermediate 173(a) was freated
with 1 M aqueous LiOH to give crude 2-[3-(4-methyl-piperazin-1-yl)-phenyll-
cyclopropanecarboxylic acid. Crude 2-[{3-(4-methyl-piperazin-1-yl)-phenyl}-cyclopropanecarboxylic
acid was coupled to the title compound of Example 2 (71 mg, 0.3 mmol) also in a manner similar
to that described for step 3 of Example 172. Extractive work-up from ethyl acetate and saturated
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eluting with. 3% MeOH\CH,Cl, to furnish the title compéund (38 mg, 0.086 mmol) ln 22% yield.
'H NMR (ds-DMSO): 6 11 .70 (s, 1H), 10.38 (s, 1H), 10.23 (s, 1H), 8.13 (s, 1H), 7.59 (s, 1H), 7.56
(s, 1H), 7.47 (s, 1H), 7.13 (m, 1H), 6.79-6.74 (m, 2H), 6.58 (m, 1H), 3.22-3.12 (m, 4H), 2.51-2.47
(m, 4H), 2.33 (m, 1H), 2.27 (s, 3H), 2.08 (m, 1H), 1.46 (m, 1H), 1.36 (m, 1H).
LCMS: (M+H") 443.2
Example 174: (1,2-trans)-2-(3-Morpholin-4-yl-phenyi)-cyclopropanecarboxylic acid (6-0xo-5.6-

dihydro-1H-[1 ,2[diazegino|4 5.6-cdlindoi-8-yl}-amide

|/\NH
o Qs
Intermediate 202(a), (\N Okt

Example 202 PAOAC),, BINAP .
Cs»CO5, toluene, 34% 174(a)
HN=N
o. N
1. LiOH, THF, H0 . o E i\
2. HATU, EtsN, DMF, N N
Title Compound of \) H H
Example 2
27%

Step 1. Preparation of 2-[3-Morpholin-4-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester
174(a) ,

Preparation of intermediate 174(a) from Intermediate 202(a) of Example 202 (239 mg, 0.892
mmol), 2,2"-bis(diphenylphosphino)-1,1'-binaphthyl (50 mg, 0.081 mmol), morphoiine (0.12 mL,
1.34 mmol), Cs2CO; (407 mg, 1.25 mmol) and Pd(OAc). (12 mg, 0.054 mmol) in toluene (5 mL)
was carried analogously to Example 173. After concentration, the residue was purified by silica gel
chromatography, eluting with 1-2 % MeOH/CHCI, to afford Intermediate 174(a) as a colorless oil
(84 mg, 0.31 mmol) in 34% yield:

Step 2. Preparation of Title compound: (1,2-frans)-2-(3-Morpholin-4-yl-phenyl)-
cyclopropanecarboxylic acid (6-oxo0-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-
amide

Preparatibn of the title compound was carried out analogously to step 3 of Example 172 except
that Intermediate 174(a) was used instead of Intermediate 172(h) The title compound was
obtained in 27% yield.

"H NMR (dg-DMSO): 5 10.37 (d, 1H, J = 2.26 Hz), 10.24 (s, 1H), 8.24 (d, 1H, J = 1.88 Hz), 7.58 (d,
1H, J = 1.51 Hz), 7.56 (d, 1H, J = 3.30 Hz), 7.47 (s, 1H), 7.15 (t, J = 8.0 Hz, 1H), 6.78-6.77 (m,
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2H), 6.61 (d, 1H, J = 8.0 Hz), 3.74-3.72 (m, 4H), 2.23 (m, 1H), 2.07 (m, 1H), 1.46 (m, 1H), 1.38

{m, 1H).

LCMS: (M+H™) 430.2

Example 175: (2R)-2-Amino-2-{4-hydroxyphenyl)-N-(6-oxo-2-phenyi-5 6-dihydro-1H-
[1.2]diazepino[4.5.6-cd]indol-8-yl)ethanamide hydrochioride

HN—N

R, H o -

Preparation of example 175 from the title compound of Example 153 (38 mg, 0.072 mmol) and

" 4M HCI in dioxane (10 mL) was carried out analogously fo Example 91. Isolation, also in an

analogous manner, included freebasing with triethylamine and subsequent silica gel
chromatography eluting with 3:1:1 hexane:ethyl acetate:ethanol. With ice bath cooling, the purified
freebase in CHyCl; (10 mL) was treated with 4M HC! in dioxane (0.1 mL). After removal of the’
volatile components, the title compound (20 mg, 0.043 mmol) was obtained as an orange/yeliow
powder in 60% yield.

'H NMR (ds-DMSO): & 12.23 (s, 1H), 10.82 (s, 1H), 10.45 (s, 1H), 8.71 (br s, 3H), 8.10 (s, TH),
7.75-7.65 (m, 3H), 7.63-7.49 (m, 4H), 7.43 (d, 2H, J = 8.47 Hz), 6,86 (d, 2H, J = 8.47 Hz), 5.02
(m, 1H).

LCMS: (M+H") 426.2.

[1,2]diazepinof4.5.6-cdlindol-8-yl)propanamide hydrochloride
' HN-N

O ;
SO A e

Preparation of example 176 from the fitle compound of Example 154 (59 mg, 0.103 mmol) and
4M HCI in dioxane (10 mL) was carried out analogously fo Example 91. Isolation, also in an
analogous manner afforded the title compound (52 mg, 0.102 mmol) as an orangelyellow powder
in 99% vyield. v N

'H NMR (de-DMSO): & 12.24 (s, 1H), 10.82 (s, 1H), 10.44 (s, 1H), 8.43 (br s, 3H), 8.07 (s, 1H),
7.93-7.81 (m, 5H), 7.71-7.45 (m, 9H), 4.32 (br s, 1H), 3.44 (m; 1H, partially obscured), 3.28 (m,
1H). '

LCMS: (M+H") 474.2, (M+Na") 496.3.
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Example 177:(2R)-2-Amino-N-
henylmethylo ropanamide hydrochloride

Preparation of example 177 from the title compound of Example 159 (35 mg, 0.072 mmol) and
4M HC! in dioxane (10 mL) was carried out analogously. to Example 91. isolation, also in an
analogous manner afforded the title compound (30 mg, 0.072 mmol) as an brangelyellow powder
in 100% yield.

'H NMR (ds-DMSO): & 11.89 (s, 1H), 10.75 (s, 1H), 10.32 (s, 1H), 8.45 (br s, 3H), 8.06 (s, 1H),
7.63 (s, 2H), 7.50 (s, 1H), 7.38-7.26 (m, 5H), 4.59 (dd, 2H, J = 12.25, 17.33 Hz), 4.24 (br s, 1H),

- 3.89 (d, 2H, J = 4.15 Hz, partially obscured).

LCMS: (M+H") 378.2, (M+Na*) 400.1.
Example 178: (2R)-2-Amino-3-{4-hydroxyphenyl)-N-(6-ox0-5.6-dihydro-1H-[1.2]diazepino|4.5.6-

cdjindol-8-yl)propanamide hydrochloride

Y N
H H _ H
HO/Q/\N:tL H=CI

Preparation of example 178 from the title compound of Example 155 (90 mg, 0.194 mmol) and
4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, aiso in an
analogous manner afforded the title compound (56 mg, 0.140 mmol) as an orange/yellow powder

in 72% yield.
"H NMR (de-DMSO): § 11.89 (s, 1H), 10.70 (s, 1H), 10.30 (s, 1H), 9.38 (br s, 1H), 8.34 (br s, 3H),
8.03 (s, 1H), 7.62 (s, 1H), 7.58 (s, 1H), 7.49 (s, 1H), 7.08 (d, 2H, J = 8.29 Hz), 6.70 (d, 2H, J =
8.29 Hz), 4.11 (br s, 1H), 2.93-3.15 {m, 2H).
LCMS:(M+Na*) 386.5, (M-H) 362.4.

Example 179: _ (2R)-2-Amino-3-naphthalen-2-

cdlindol-8-yl\propanamide hydrochloride
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Preparation of example' 179 from the ﬁtle compound of Example 158 (57 mg, 0.115 mmol) and
4M HCI in dioxane (10 mL) was carried out analogously to Example 91. isolation, also in an
analogous manner afforded the titte compound (48 mg, 0.111 mmol) as an orange/yeliow powder
in 97% yield. )

"H NMR (ds-DMSO): § 11.88 (s, 1H), 10.82 (s, 1H), 10.30 (s, 1H), 8.43 (br s, 3H), 8.04 (s, 1H),
7.83-7.78 (m, 4H), 7.64-7.57 (m, 2H), 7.54-7.45 (m, 4H), 4.32 (br s, 1H), 3.22-3.46 (m, 2H,
partially obscured).

LCMS: (M+H") 398.5, (M+Na*) 420.4.

Example  180: 2-(1.1'-Biphenyl-4-yl)-N-(6-ox0-5 6-dihydro-1H-[1,2]diazepino[4.5.6-cdlindol-8-

yl)acetamide -

Preparation of example 180 from the title compound of Example 2 (75 mg, 0.38 mmol), 1,1-
biphenyl-4-ylacetic acid (93 mg, 0.44 mmol), tristhylamine (0.16 mL, 1.15 mmél), and O-(7-
azabenzotriazol-1-yl)-N,N, N, N-tetramethyluronium hexafluorophosphate (167 mg, 0.44mmol) in
CH.Cl, (1.0 mL) and N,N-dimethylformamide (1.0 mL) was carried out analogously to Example
11, Silica gel chromatdgraphy was performed twice eluting both times with 1:1 hexane:acetone
and the purest fractions were combined, evaporated, and the resulting solids triturated with
methanol fo afford the title compound (5 mg, 0.012mmol) as a yellow powder in 3% yield.

'H NMR (ds-DMSO): & 11.74 (s, 1H), 10.35 (s, 1H), 10.25 (s, 1H), 8.14 (s, 1H), 7.69-7.54 (m, 6H),
7.51-7.33 (m, 6H), 3.69 (s, 2H).

- LCMS: (M+H") 395.4, (M+Na') 417.4.

1H-[1,2]diazepinol4.5.6-cdlindol-8-v|)-amide
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CO,E

J—COsE! NaH, (CHg)sSO™T BBrs, CHoClp, 25%
DMSO, 72%

181(a)

. CO,Et ' COLH
1M LIOH, THF, H,0
HO > HO
97%
181(b) 181(c)
H
N—n
© 3
Title Compound HO o
of Example 2 A\
> N N
HATU, Etz:N, DMF, 16% ‘ H H

Step 1. Preparation of (1,2-trans)-2-(4-Methoxy-phenyl)-cyclopropanecarboxylic acid ethyl
ester 181(a)

To a mixture of NaH (200 mg, 5.0 mmol) and trimethylsulfoxonium iodide (1.1 g, 5.0 mmol) was
added DMSO (10 mL). After stirring for 30 min, a solution of 3-(4-methoxy-phenyl)—acrylit: acid
ethyl ester (400mg, 1.92 mmol) in DMSO (5 mL) was added drop-wise. After stirring overnight, the
mixture was partitioned between ethyl acetate and water. The agueous layer was re-extracted
With ethyl acetate, and the combined organic layers were dried over Na,SO,4 and concentrated.
Purification by silica gel chromatography eluting with 10 % ethyl acetate in hexane gave
intermediate 181(a) (318 mg, 1.44 mmol) in 72% yield. ’

Step 2. Preparation of (1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid ethyl
ester 181(b)

To a stirred solution of Intermediate 181(a) (318 mg, 1.45 mmol) in CH,Cl, (8 mL) at =78 °C was
added 1M BBr; in CHoClz (1.7 mb). The resulting mixture was then warmed to 23 °C and stirred
for 30 min. The mixture was quenched with saturated aqueous NaHCO; and extracted with
CH.Cl,. The organic layer was dried over anhydrous Na,SO,, filtered, concentrated, and
subjected to silica gel chromatography eluting with 15% ethyl acetate in hexane to afford
Intermediate 181(b) as a colorless oil (75 mg, 0.354 mmol) in 25% yield.

Step 3. Preparation of (1,2-trans)-2-(4-Hydroxy-phenyi)-cyclopropanecarboxylic acid 181(c)
To a stirred solution of Intermediate 181(b) (75mg, 0.36 mmol) in tetrahydrofuran (2.5 mL) was

added aqueous 1M LiOH (2.5 mL). The resulting mixture was stirred at 23 °C for 12 hours. The
mixture was then acidified with 1M HCl to pH 1 and extracted with ethyl acetate. The organic layer

was then washed with brine and concentrated to give Intermediate 181(c) (63 mg, 0.35 mmol) in

97% yield which was carried on without further purification.
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Step 4. Preparation of Title Compound:  (1,2-trans)-2-(4-Hydroxy-phenyl)-
cyclopropanecarboxylic  acid (6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol—8-yl)-
amide

Preparation of the titie compound from the title compound of Example 2 (66 mg, 0.278 mmol),
Intermediate 181(c) (62 mg, 0.348 mmol), triethylamine (0.073 mL, 0.52 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N’, N'-tetramethyluronium hexafluorophosphate (159 mg, 0.42 mmol) in
N,N-dimethylformamide (2 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 2% methanol in CH.Cl,), also in an analogous manner, afforded the
title compound (20 mg, 0.056 mmol) as a yeliow powder in 16% yield.
'H NMR (de-DMSO): 12.09 (s, 1H), 10.38 (s, 1H), 10.37 (s, 1H), 9.26 (br s, 1H), 8.16 (s, 1kH),
7.65-7.67 (m, 2H), 7.58 (t, J = 8.0 Hz, 1H), 7.50 (s, 1H), 7.00 (d, J = 8.0 Hz, 2H), 6.70 (d, J= 8.0
Hz, 2H), 2.33 (m, 1H), 1.98 (m, 1H), 1.43 (m, 1H), 1.24 (m, 1H).

LCMS: (M+H") 361.3.
Example 182: (1.2-frans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyi-5.6-

dihydro-1-{1.2]diazepinol4,5 6lindol-8-yl)-amide

HN-N

o} A\

R ee
Preparation of example 182 from the tile compound of Example 7 (35 mg, 0.127 mmol),
Intermediate 181(c) of Example 181 (66 mg, 0.372 mmol), triethylamine (0.062 mL, 0.45 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexaﬂuo'rophosphate (156 mg, 0.41
mmol) in N,N-dimethylformamide (3 mL) was carried out analogously to Example 11. Silica gel
chromatography (eluted with 2% methanol in CH,Cl,), also in an analogous manner, gave the title
compound (32 mg, 0.073 mmol) as a yellow powder in 20% yield.
'H NMR (dg- methanol): 8.04 (s, 1H), 7.44 (s, 1H), 7.35 (s, 1H), 7.34 (s, 1H), 6.91 (d, J = 9.0 Hz,
2H), 6.62 (d, J= 9.0 Hz, 2H), 2.31 (i'n, 1H), 1.87 (m, 1H), 1.43 (m, 1H), 1.24 (m, 1H).
LCMS: (M+H") 437.4.

butyl ester

HN-=N

0 A\
Title Compound Pd/C. H.. DMF. MsOH O 7
of Example 164 —- ' N
4
H

69% BocHN

Palladium (10% on activated carbon) (0.23 g, 0.198 mmol) was added fo a solution of the title
compound of Example 164 (0.65 g, 1.99 mmol) in 1:10 N, N-dimethylformamide: methanol (11
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mL). The reaction mixture was purged with H, and stirred at room temperature under H, (1 atm.)
for 5 hours. The palladium was filtered and the volatile components were removed in vacuo. The
resulting residue was dissolved in methanol and loaded onto a silica ge! plug. The plug was then
joaded onto a silica gel column and eluted with 1.2:1 dichloromethane: ethyl acetate to afford the
title compound (0.45 g, 1.37 mmol) as a yellow solid in 69% yield. '

'H NMR (da-DMSYO): 6 11.54 (s, 1H), 10.05 (s, 1H}, 9.37 (s, 1H), 7.63 (s, 1H), 7.58 (s, 1H), 7.44

(s, 1H), 2.80 (dd, 2H, J=7.35, 7.54 Hz), 1.48 (s, 9H), 1.23 (1, 3H, J=7.54 Hz),

LCMS: (M+H") 320.5, (M+Na") 351.5; (M-H) 327.4.

Exampie_184: 4-(B-fert-Butoxycarbonylamino-6-oxo-5.6-dihydro-1H-[1.2]diazepino{4.5.6-cd]indol-
| i ridine-1-carboxylic acid ferf-butyl ester

Intermediate 147(d) _
Erample T PA(dpPACh, 2M NazCOs HocHN
DMF, 80 °C, 94%
Under an argon atmosphere, 2.0 M aqueous Na,CO; (0.66 mlL) was added to a mixture of
intermediate 147(d) of Example 147 (100 mg, 0.265 mmol), 4-(4,4,55-tetramethyl-
[1,3,2]dioxaborolan-2—y|)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-buty! ester (122 mg, 0.395
mmol) and [1,1'- bis(diphenylphosphino)ferrocene]dichioropalladium (1l) (10.8 mg, 0.013 mmol) in
anhydrous N,N—dimethylformamide (5 ml). The mixture was heated at 80 °C for 16 hours. The
reaction was filtered through a thin pack of diatomaceous earth, and the volatile components were
removed in vacuo. Silica gel chromatography (eluted with 1:1 ethyl acetate: hexane) afforded the
title compound (120 mg, 0.249 mmol) as a yeliow powder in 94% yield.
'H NMR (ds-DMSO): § 11.62 (s, 1H), 10.22 (s, 1H), 9.46 (s, 1H), 7.69 (s, 1H), 7.65 (d, 1H, J =
1.70 Hz), 7.49 (s, 1H), 6.16 (s, 1H), 4.06 (s, 2H), 3.56 (t, 2H, J = 5.65, 4.90 Hz), 3.31 (m, 2H,
partially obscured), 1.49 (s, 9H), 1.44 (s, 9H).
LCMS: (M+H") 4825, (M+Na") 504.5; (M-H) 480.5.
HRMS: (M+H") calcd for C,sHzoNsOs, 482.2403, found 482.2417.
The 4-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid teri-
butyl ester starting'material was prepared according to Eastwood, P.R. (2000) Tetrahedron
Letters 41(19):3705-3708 from trifluoromethanesulfonic acid 1-ferf-butoxycarbonyl-1,2,3,6-
tetrahydropyridin-4-yl ester which in turn was prepared according to Ithe procedure outlined by
Barrow, J. C. et. al.(2000) J. Med. Chem. 43(14) 2703-2718. -
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Exampie 185: 8-Amino-2-(1.2, 3,6-tetrahydro-pyridin-4-v})-1.5-dihvdro-[1.2]diazepinol4.5.6-
cdjindol-6-one

HN—N
(8

A\
B4 NH Hl
H~Cl HN N
Preparation of example 185 from the title compound of Example 154 {20 mg, 0.042 mmol) and
4.0 M HCI in dioxane (0.1 mL) was carried out ahalogously to Example 91. Isolation, also in an
analogous manner, afforded the title compound (14.7 mg, 0.042 mmol) as a yellow powder in
99% yield. |
'H NMR (ds-DMSOY): 5 12.20 (br s, 1H), 10.46 (s, 1H), 9.14 (s, 3H), 7.57 (s, 1H), 7.36 (s, 2H), 6.22
(s, 1H), 3.83 (s, 2H), 3.36 (s, 2H), 2.74 (s, 2H).
LCMS: (M+Na") 304.3; (M-H) 280.2.
HRMS: (M+H") calcd for CsHsNs0, 282.1355, found 282.1349.
Example 186: (1R2R)- 2-

[1.2]diazepinol4.5.6-cdjindol-8-yl)-amide

 HN=N Q
o) A\ o
4N HCI (Dioxane) H
Titte Compound > N -
of Example 183 CH,Clp, 99% CIH.HoN n HATU, EtsN, DMF, 59%
186(a)
HN—~—N
0. A\

0 A\
%. ;\JL N N
H H

Step 1. Preparation of 8-Amino-2-ethyl-1,5-dihydro-[1,2]diazepino[4,5,6-cd]indol-6-one
(hydrochloric salt) 186(a) _'

Prepération of intermediate 186(a) from the title compound of Example 183 (120 mg, 0.366 mmol)
and 4.0 M HCl in dioxane (0.92 mL) was carried out analogously to Example 91. isolation, also in
an analogous manner, afforded Intermediate 186(a) (95.5-mg, 0.366 mmol) as a yellow powder in

99% vield.
LemMS: (M+HY) 290 1
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Step 2. Preparation of Titie Compound: (1R,2R)- 2-Phenyi-cyclopropanecarboxylic acid (2-
ethyl-s-oxo-s,s-dihydro-1H-[1,Z]diaiepino[4,5,6-cd]indol-8-y|)-amide
Preparation of the title compound from Intermediate 186(a) (95.5 mg, 0.366 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (65.0 mg, 0.401 mmol), tristhylamine (0.510 mL, 3.66 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N, N, N tetramethyluronium hexafluorophosphate (210 mg,
0.552 mmol) in N, N-dimethylformamide (4.0 mL) was carried out analogously to Example 11. The
volatile components were removed in vacuo and the resulting residue was dissolved in methanol
and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted
with 1.2:1 dichloromethane: ethyl acetate to afford the title compound (80 mg, 0.215 mmol) as a

yellow solid in 59% yield.

"H NMR (ds-DMSO): § 11.63 (s, 1H), 10.31 (s, 1H), 10.09 (s, 1H), 8.00 (d, 1H, J = 1.51 Hz), 7.52
(d, 1H, J=1.51 Hz), 7.45 (s, 1H), 7.34-7.24 (m, 2H), 7.24-7.13 (m, 3H), 2.81 (g, 2H, J = 7.54 Hz),
12.41-2.31 (m, 1H), 2.11-2.00 (m, 1H), 1.53-1.43 (m, 1H), 1.40-1.29 (m, 1H), 1.23 (t, 3H, J = 7.54
Hz).

LCMS: (M+H") 373.1.

HRMS: (M+H )calcd for CooH24N4O,, 371.1665, found 373.1672.

teri-butyl ester

Intermediate 147(c), NCS, DMF

Exampie 147

Y
2

0
50 °C, 90% BocHN

N-Chlorosuccinimide (0.47 g, 3.52 mmol) was added to a solution of Intermediate 147(c) of
Example 147 (1.00 g, 3.33 mmol) in anhydrous N,N-dimethylformamide (10 ml) and anhydrous
chioroform (6.5 mL). The reaction was heated at 50 °C for 3 hours at which point the volatile
components were removed in vacuo. The resulting residue was dissolved in methanol and loaded
onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 23:2:50
dichioromethane: methanol: ethyl acetate to afford the title compound (1 g, 2.99 mmol) as a
yeliow solid in 90% yield.

'H NMR (de-DMSO): § 12.52 (s, 1H), 10.41 (s, 1H), 9.51 (s, 1H), 7.70 (s, 1H), 7.66 (s, 1H), 7.32
(s, MH), 1.47 (s, 9H).

LCMS: (M+H") 335.1, (M+Na") 357.0; (M-H)  333.0.
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Preparation of example 188 from Intermediate 186(a) of Example 186 (90 mg, 0.341 mmol),

crude (1,2-trans)-2-pyridin-3-yl-cyclopropanecarboxylic acid (see Example 125 for preparation-

estimated purity c.a. 75%) (79.5 mg, c.a.-0.341 mmol), triethylamine (0.237 mL, 1.73 mmol), and

O-(7-azabenzotriazol-1-yl)-N,N.\, “tetramethyluronium  hexafiuorophosphate (194 mg, 0.510

mmol) in N,N-dimethylformamide (4.0 mL) was carried out analogously to Example 11. The

volatile components were removed in vacuo, and the resulting residue was dissolved in methanol

and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted

with 50:3 dichloromethane: methanol to afford the ftitle compound (76 mg, 0.201 mmol) as a

yellow solid in 59% yield. '

'H NMR (ds-DMSO): & 11.65 (s, 1H), 10.36 (s, 1H), 10.11 (s, 1H), 8.51 (d, 1H, J = 1.88 Hz), 8.42

(dd, 1H, J = 1.32, 1.32 Hz), 8.01 (d, 1H, J= 1.70 Hz), 7.57 (dt, 1H, J = 7.91, 1.88 Hz), 7.53 (d, 1H,

J=1.70 Hz), 7.47 (s, 1H), 7.33 (dd, 1H, J = 4.90, 4.71 Hz), 2.82 (g, 2H, J = 7.54 Hz), 2.47-2.38

(m, 1H), 2.17-2.08 (m, 1H), 1.58-1.49 (m, 1H), 1.49-1.39 (m, 1H), 1.24 (t, 3H, J = 7.54 Hz).

LCMS: (M+H") 374.2, (M+Na") 396.0; (M-H)" 372.0.

HRMS: (M+H") calcd for CyyHyoNs0,, 374.1617, found 374.1620.

Example 189: (R)- 2-Amino-2-cyclohexyl-N-(2-ethyl-6-0x0-5.6-di hydro—1H—|1 2]diazepinof4.5 .6-
cdlindol-8-yl)}-acetamide (h drochlonde salt

‘ ‘ H N N
intermediate 186(g) NHBoc O\)L /é:%_/ 4N Hel (Du.axane) -
Example 186 HATU, Et:N, DMIF, 91% N CHCly, 64%

189(a)

zn
o

HN—N
o W
; N
£ H H
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- Step 1. Preparation of (R)-[Cyclohexyl-(2-ethyl-6-oxo-5,6-dihydro-1H-[1,2]diaiepino[4,5,6-

- cd]indol-8-yicarbamoyl)-methyl}-carbamic acid tert-butyl ester 189(a)

Preparation of intermediate 189(a) from Intermediate 186(a) of Example 186 (90 mg, 0.341
mmaol), (R)-tert-butoxycarbonylamino-cyciohexyl-acetic acid (88 mg, 0.342 mmol), triethylamine
(0237 mL, 173 mmol), and O-(7-azabenzotriazol-1-yl)}-N,N,N,N-tetramethyluronium
hexafluorophosphate (194 mg, 0.510 mmol) in N,N-dimethylformamide (4.0 mL) was carried out
analogously to Exampie 11. The volatile components were removed in vacuo, and the resulting
residue was dissolved in methanol and loaded onto a silica gel plug. The plug was then loaded
onto a silica gel column and eluted with 1.2:1 -dichloromethane: ethyl acetate to afford
Intermediate 189(a) (146 mg, 0.313 mmol) as a yellow solid in 91% vyieid.

"H NMR (ds-DMSO): & 11.64 (s, 1H), 10.12 (s, 1H), 10.02 (s, 1H), 7.99 (s, 1H), 7.54 (s, 1H), 7.47
(s, 1H), 6.87 (d, 1H, J=7.72 Hz), 3.92 (t, 1H, J = 8.48 Hz), 2.82 (q, 2H, J = 7.54 Hz), 1.78-1.46
(m, 6H), 1.38 (s, 9H), 1.24 (t, 3H, J = 7.54'Hz), 1.19-0.94 {m, 5H).

LCMS: (M+H") 468.2, (M+Na*) 490.2.

Step 2. Preparation of Title Compound: (R)- 2-Amino-2-cyclohexyl-N-(2-ethyl-6-0x0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-acetamide (hydrochlioric salt)

Preparation of the title compound from intermediate 189(a) (136 mg, 0.291 mmol) and 4.0 M HCI
in dioxane (1.5 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, afforded the title compound (75 mg, 0.186 mmol) as a yellow powder in 64% yield.

'H NMR (ds-DMSO): & 11.81 (s, 1H), 10.66 (s, 1H), 10.19 (s, 1H), 8.42-8.20 (m, 3H), 7.98 (s, 1’H)>,
7.59 (s, 1H), 7.50 (s, 1H), 3.82-3.66 (m, 1H), 2.84 (q, 2H, J = 7.54 Hz), 1.94-1.53 (m, 6H), 1.30-
0.98 {m, 8H).

LCMS: (M+H") 368.1, (M+Na") 390.2; (M-H)" 366.1.

HRMS: (M+H") calcd for CzpHqsN50,, 368.2087, found 368.2084.

- Example 190; (1R.2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-chloro-6-oxo-5.6-dihydro-1H-

[1.21diazepinof4,5,6-cd]indol-8-yl}-amide

HN—N Qv f’
Oy N A,
4N HCI (Dioxane)
Title Compound - N | -
N

of Example 187 ¢y ¢y, 98% CIHHN EDCI, EtgN, 4-DMAP
DMF, 45%

H
180(a)
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Step 1. Preparation of 8-Amino-2-chloro-1,5-dihydro-[1,2]diazepino[4,5,6-cd]indol-6-one
(hydrochloric salt) 190(a)
Preparation of intermediate 190(a) from the title compound of Example 187 (0.83 g, 2.48 mmol)
and 4.0 M HC! in dioxane (6.2 mL) was carried out analogously to Example 91. Isolation, also in
an analogous manner, afforded Intermediate 190(a) (0.66 g, 2.44 mmol) as a yellow powder in
98% yield.
'H NMR (ds-DMSO): § 12.87 (s, 1H), 1 0.57 (s, 1H), 7.38 (s, 2H), 7.27 (s, 1H).
LCMS: (M-H)" 233.1. '
Step 2. Preparation of Title Compound: (1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-
chloro-6-0x0-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide
Intermediate 190(a) (120 mg, 0.443 mmol), (1R,2R)-2-phenyl-cyclopropanecarboxylic acid (86.0
mg, 0.531 mmol), (3-dimethylamino-propyl)-ethyl-carbodiimide hydrochioride (102 mg, 0.534
mmol), and 4-dimethylaminopyridine (65 mg, 0.533 mmol) were stirred in N,N-dimemylfdrmamide
(7.0 mL) at room temperature for 16 h at which point the volatile components were removed in

' vacuo. The resulting residue was dissolved in methanol and loaded onto a silica gel plug. The

plug was then loaded onto a silica gel column and eluted with 1.2:1 dichloromethane: ethyl

acetate to afford the title compound (76 mg, 2.99 mmol) as a yellow solid in 45% yield.

'H NMR (ds-DMSO): 5 12.65 (s, 1H), 10.46 (s, 2H), 8.09 (s, 1H), 7.63 (s, 1H), 7.36 (s, 1H), 7.34-
7.25 (m, 2H), 7.25-7.12 (m, 3H), 2.44-2.30 (m, 1H), 2.13-2.01 {m, 1H), 1.57-1.44 (m, 1H), 1.44-
1.31 (m, 1H).

LCMS: (M-H) 377.1.

Preparation of example 191 from Intermediate 190(a) of Example 180 (120 mg, 0.443 mmol),
crude 2-pyridin-3-yl-cyclopropanecarboxylic acid (estimated purity c.a. 75%) (124 mg, c.a. 0.532
mmol), (3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (102 mg, 0.534 mmol), and 4-
dimethylaminopyridine (65 mg, 0.533 mmol) in N, N-dimethylformamide (7.0 mL) was carried out
analogously to Example 190, Step 2. When the reaction was judged complete, the volatile
components were removed in vacuo, and the resulting residue was dissolved in methanol and
loaded onto a silica gel piug. The plug was then loaded onto a silica gel column and eluted with
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50:3 dichloromethane: methanol to afford the title compound (80 mg, 0.210 mmol) as a yellow

solid in 48% yield.

"H NMR (de-DMSO): & 12.65 (s, 1H), 10.48 (s, 1H), 10.46 (s, 1H), 8.51 (s, 1H), 8.42 (d, 1H, J =
3.20 Hz), 8.09 (d, 1H, J= 1.13 Hz), 7.63 (d, 1H, J = 1.32 Hz), 7.57 (d, 1H, J = 7.91 Hz), 7.40-7.28
(m, 2H), 2.47-2.37 (m, 1H), 2.19-2.06 (m, 1H), 1.60-1.50 (m, 1H), 1.50-1.40 (m, 1H).

LCMS: (M+H") 380.0, (M+Na®) 402.1; (M-H) 378.0.

HRMS: (M+H") calcd for c,gHszozm 380.0914, found 380.0922.

f _ o.
©\/NH2 Q

Title Compund : e NJLN
of Example 2 DSC, EtN(iPr),, DMF ©/\H H

25% :
To the title compound of Example 2 (45 mg, 0.18 mmol) and N,N-disuccinimidyl carbonate (49
mg, 0.19 mmol) was added N,N-dimethylformamide (0.5mL) and triethylamine (0.084 mL, 0.60
mmol). After 3 to 5 min, benzylamine (0.046 mL, 0.20 mmol) was added, and the reaction was
stirred for about an hour. Methylene chloride:methanol (4:1) was added and the resulting solids
were removed by trituration. The triturate was loaded onto a silica gel plug and evaporated. The
plug was then loaded onto a silica gel column and eluted with hexane:acetone (1:1) and the
purest fractions were combined. After solvent removal, the title compound (16 mg, 0.048 mmo!)
was obtained as brown powder in 25% yield.
'H NMR (de-DMSO): & 11.61 (s, 1H, exchanges), 10.19 (s, 1H, exchanges), 8.75 (s, 1H,
exchanges), 7.93 (s, 1H), 7.49 (m, 1H), 7.40-7.30 (m, 7H), 6.55 (m, 1H, exchanges), 4.31 (d, 2H,
J=15.84 Hz).
LCMS: (M+H") 334.2, (M+Na") 356.3

Example 193: (2R)-3-(4-Hydroxyphenyl)-2- (methvlamlno)-N-(6-0x0-5 B-dihydro-1H-
1.2]diazepino[4.5.6-cdlindol-8-yl)propanamide hydrochloride :
o HN—N\
o A\
N N
HOO/\?;‘L H oyg

Preparation of example 193 from the title compound of Example 156 (121 mg, 0.25 mmol) and

"4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an

analogous manner, afforded the title compound (74 mg, 0.18 mmol) as an orange/yellow powder

in 72% yield.
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'H NMR (ds-DMSO): major component/conformer: § 11.89 (s, 1H, exchanges), 10.73 (s, 1H,
exchanges), 10.31 (s, 1H, exchanges), 9.36 (br s, 2H, exchanges), 9.11 (br s, 1H, exchanges),
7.99 (s, 1H), 7.64 (s, 1H), 7.56 (s, 1H), 7.50 (s, 1H), 7.06 (d, 2H, J = 8.48 Hz), 6.69 (d, 2H, J =
8.48 Hz), 4.11 (m, 1H), 3.18 (m, 1H), 3.08 {m, 1H), 2.55 (s, 3H, partially obscurred).

LCMS: (M+H*) 378.0, (M+Na*) 400.1.
Example _194: (2R)—2—Amino-3-(4-ﬂuorophenvl)-N-(6-oxo-5.6-dihvdro-1H-[1.2]diazegino[4,5,6—
cdlindol-8-vl)propanamide hydrochioride

HN-N

o N

9 N

N

r N H
NH, T g

E
Preparation of example 194 from the title compound of Example 157 (48 mg, 0.10 mmol) and 4M
HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an
analogous manner afforded the titlé compound (34 mg, 0.08 mmol) as an orangefyellow powder
in 80% yield.

'H NMR (de-DMSO): & 11.88 (s, 1H, exchanges), 10.72 (s, 1H, exchanges), 10.32 (s, 1H,
exchanges), 8.37 (br s, 4H, exchanges), 8.04 (s, 1H), 7.64 (s, 1H), 7.57 (s, 1H), 7.50 (s, 1H),
7.38-7.28 (m, 2H), 7.22-7.14 (m, 2H), 4.19 (m, 1H), 3.26-3.03 (m, 2H).

LCMS: (M+H") 366.0, (M+Na") 388.1.

Example 195: N-(6-Ox0-5 6-dihydro-1H-[1.2]diazepino[4.5.6-cdlindol-8-y1)-2-(3H-
1,2, 3ltriazolo]4. 5-blpyridin-3-yloxy)acetamide

HN—-N

O \
L 9 D
& 'N’O\)LN N
N=N H H

In a2 manner analogous to that of Example 19, to a stirred suspension of 8-amino-1,5-dihydro-6H-
[1,2]diazepino[4,5,6-cd] indol-6-one hydrochloride in anhydrous N,N-dimethylformamide (9 mL)
was added bromoacetic acid (168 mg. 1.2 mmol), O-(7-azabenzotriazol-1-yl)-N, N, N’ -
tetramethyluronium hexafluorophosphate (553 mg, 1.4 mmol) and triethylamine, The reaction was
stirred at room temperature for 16 hours. The volatile componen,té were evaporated and water

' was added to the residue. The precipitated orange solids were coliected by filtration and washed

with water and ethyl acefate. After drying, the title compound (158 mg) was obtained as an
orange powder in 35% yield.

'H NMR (DMSO ~dg) d: 5.28 (1H, s), 7.47 (1H, s), 7.58 (3H, m), 8.09 (1H, d, /= 1.77 Hz), 8.63
(1H, dd, J=8.59 Hz), 8.83 (1H, dd, J = 4.55 Hz), 10.27 (1H, s), 10.52 (1H, s), 11.77 (1H, s).
LCMS: (M+H") 377.
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Example 196: (1.2-trans)-2-

1H-[1.2]diazepinol4.5.6-cdlindol-8-y!)-amide

/@\/\D MesSO'T, Nat /@\D\c
MeO # OoEt > MeO' O,Et

DMSO, 43%

1. LiOH, THF, H,0

> 9 N
N
2. HATU, ExN, DMF, MeO N H

Title Compound of
Example 2

9%

Step 1: Preparation of (1,2-trans)-2-(3-Methoxy-phenyl)-cyclopropanecarboxylic acid ethyl
ester 196(a)

Preparation of intermediate 196(a) from NaH (1.04 g, 26 mmol) and trimethylsulfoxonium iodide
{56.72 g, 26 mmol), 3-(methoxy-phenyl)-acrylic acid ethyl ester (4.12 g, 20 mmol) in DMSO (30 mL)
was carried out analogously to step 2 of Example 113 to afford Intermediate 196(a) (1.89 g, 8.6
mmol) in 43% yield. '

Step 2: Preparation of Title compound: (1,2-trans)-2-(3-Methoxy-phenyi)-
cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1-[1,2]diazepino[4,5,6-}indoi-8-yl)-amide
Preparation of the title compound was carried out analogously to step 3 of Example 172 except
that intermediate 196(a) was used instead of Intermediate 172(b). The title compound was
obtained in 9% yield.

'H NMR (ds-DMSO): 5 11.85 (d, 1H, J = 2.26 Hz), 10.37 (s, 1H), 10.23 (s, 1H), 8.12 (s, 1H), 7.57
(dd, 1H, J = 3.20, 1.51 Hz), 7.46 (s, 2H), 7.20 (t, J = 8.0 Hz, 1H), 8.77-6.74 (m, 3H), 3.75 (s, 3H),
2.36 (m, 1H), 2.08 (m, 1H), 1.48 (m, 1H), 1.38 (m, 1H).

LCMS: (M+H") 375.1.

Exampie 197: 4-AceMamino—N-{6-oxo-5,S-dihvdro-1H-H.2]di'azepino|4,5,6-cc_!4 lindol-8-yi)-

benzamide

HN-—N
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Preparation of example 197 from the title compound of Example 2 (124 mg, 0.525 mmol), 4-
acetylamino-benzoic acid (113 mg, 0.631 mmol), (3-dimethylamino-propyl)-ethyl-carbodiimide
hydrochioride (120 mg, 0.628 mmol), and 4-dimethylaminopyridine (77 mg, 0.631 mmaol) in N,N-
dimethylformamide (7.0 mL) was carried out analogously to Example 190, Step 2. When the
reaction was judged complete, the volatile components were evaporated and methanol was
added. The mixture was filtered to collect the solids, which were then washed with methanol,
dichloromethane and diethyl ether. After drying, the title compound (32 mg, 0.0886 mmol) was
obtained as a yellow powder in 17% yield.

'H NMR (dg-DMSO): & 11.79 (d, 1H, J = 2.64 Hz), 10.25 (s, 1H), 10.23 (s, 2H), 8.27 (d, 1H, J =
1.70 Hz), 7.96 (d, 2H, J = 8.67 Hz), 7.85 (d, 1H, J = 1.70 Hz), 7.70 (d, 2H, J = 8.67 Hz), 7.58 (d,
1H, J = 2.64 Hz), 7.48 (s, 1H), 2.09 (s, 3H).

LCMS: (M-H) 360.2.

HRMS: (M+H") calcd for CoHgNsOs, 362.1253, found 362.1280.

Example 198: (R)- 2-Amino-N-(2-chioro-6-0x0-5.6-dihydro-14-[1.2]diazepinol4.5.6-cdlindol-8-yl)-

2-cyclohexyl-acetamide (hydrochioric salt)

O
intermediate 190(a), NHBoc O\/n\ A&L( 4N HCI (Dioxane) -
Exampie 160 EDCI, EtsN, 4-DMAP CHCl, 9%
' DMF, 46% fus
198(a)
HN~N
O. 3
; N N
S H

H-C1 NH, ,
Step 1. Preparation of [(2-Chloro-6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-
ylcarbamoyl)-cyclohexyl-methyl]-carbamic acid tert-butyl ester 198(a)

Preparation of intermediaté 198(a) from Intermediate 190(a) of Example 190 (100 mg, 0.369
mmol), (R)-tert-butoxycarbonylamino-cyclohexyl-acetic acid (114 mg, 0.443 mmol), (3-
dimethylamina-propyl)-ethyl-carbodiimide hydrochloride (86 mg, 0445 mmol), and 4-
dimethylaminopyridine (54 mg, 0.443 mmol) in N,N-dimethylformamide (7.0 mL) was carried out
analogously to Example 190, Step 2. When the reaction was judged complete, the volatile
components were removed in vacuo, and the resulting residue was dissolved in methanol and
loaded onto a silica gel plug. The plug was then loaded onto a silica gel cblumn and eluted with
1.2:1 dichloromethane: ethyl acetate to afford Intermediate 198(a) (80 mg, 0.169 mmol) as a

yellow solid in 46% vyield.
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'H NMR (de-DMSkO): 8 12.64 (s, 1H), 10.47 (s, 1H), 10.16 (s, 1H), 8.06 (d, 1H, J= 1.51 Hz), 7.66
(d, 1H, J = 1.51 Hz), 7.36 (s, 1H), 6.91 (d, 1H, J=98.04 Hz), 3.92 (dd, 1H, J = 8.29, 7.91 Hz), 1.78-
1.46 (m, 6H), 1.38 (s, 9H), 1.21-0.92 (m, 5H).

LCMS: (M-H) 472.1.

Step 2. Preparation of Title Compound: (R)- 2-Amino-N-{2-chloro-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-2-cyclohexyi-acetamide (hydrochloric salt)

Preparation of the title compound from Intermediate 198(a) (75 mg, 0.159 mmol) and 4.0 M HCl in
dioxane (0.8 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, afforded the title compound (65 mg, 0.159 mmol) as a yellow powder’in 99% yield.

'H NMR (de-DMSO): 8 12.81 (s, 1H), 10.77 (s, 1H), 10.53 (s, 1H), 8.30 (br s, 3H), 8.03 (d, 1H, J =

1.70 Hz), 7.70 (d, 1H, J = 1.70 Hz), 7.39 (s, 1H), 3.73 (m, 1H), 1.93-1.55 (m, 6H), 1.27-1.01 (m,

5H).
LCMS: (M+H") 374.0; (M-H) 372.2.
HRMS: (M+H") calcd for C4gH29NsO,Cl, 374.1384, found 374.1369.

Example 199: 2-(3 4-Dihydro-1H-isoquinolin-2-
cdlindol-8-yl)-acetamide

CEjl Br\/COZCgHs E):) NaOH, MeOH
NH Cs,CO3, DMF N LOLCHs 4500 ggm

199(2)
: HN—N
. (0] A\
Title Compound
@:) of Example 2 . @:} 0 A
o »>
N ACOH HATU, EtsN, DMF, 42% N\/U\N N
H

H
199(b)

Step 1. Preparation of (3,4-Dihydro-1H-isoquinolin-2-yl}-acetic acid ethyl ester 199(a)

To a solution of 1,2,3,4-tetra-hydroisoquinoline (2.664 g, 20 mmol) and ethyl bromoacetate (3.647
g, 22 mmol) in N,N-dimethylformamide (23 mL), was added Cs,CO; (7.168 g, 22 mmol) under N..
The mixture was stirred at room temperature for 4 hours. The solvent was removed under
reduced pressure, and the remaining residue was subjected to silica gel chromatography, eluting
with ethyl acetate/hexanes (33:66) to afford Intermediate 199(a)} (3.39 g, 15.5 mmol) as yellow oil
in 77% yield.

"H-NMR (CDCls): 8 7.13-7.09 (m, 3H), 6.99 (t, 1H), 4.22 (q, 2H), 3.84 (s, 2H), 3.44'(s, 2H), 2.94

(s, 4H), 1.29 (t, 3H).
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LCMS: (M+H") 220.3.
Step 2. Preparation of (3,4-Dihydro-1H-isoquinolin-2-yl)-acetic acid 199(b)
To a suspension of intermediate 199(a) (1.643 g, 7.5 mmol) in methanbl (20 mL) was added 2.5
N NaOH (7.8 mL). The reaction solution was heated at 48 °C and stirred overnight. With cooling,
the pH was adjusted to 8 'by adding 1M HCI. The volatile components were removed under
vacuum, and the resulting mixture was suspended in methanol. After filtration to remove the
insoluble solids, the filtrate was evaporated to give Intermediate 199(b) (1.4 g, 7.3 mmol) as white
foam in 98% yield.
*H-NMR (ds-DMSO): 8 7.13-7.09 (m, 3H), 7.02 (t, 1H), 3.76 (s, 2H), 3.27 (s, 2H), 2.88-2.82 (m,
4H).
LCMS: (M+H") 192.2.
Step 3. Preparation of Title compound: 2-(3 4-Dihydro-1H-isoquinolin-2-yl)-N-(6-0x0-5,6-
d |hydro-1 H-[1,2]diazepinof4,5,6-cd]indol-8-yl)-acetamide
Preparation of the title compound from the title compound of Example 2 (185 mg, 0.79 mmol),
Intermediate  199(b) (150 mg, 0.79 mmol), ftriethylamine (0.274 mL, 1.98 mmol), O-(7-
azabenzotriazol-1-yl)-N, N, N’, Ntetramethyluronium hexaﬂuorbbhosphate (330 mg, 0.879 mmol)
and N,N-dimethylformamide (3 mL) was carried out analogously to 11. Following evaporation of
the volatile components; the resulting residue was triturated with a small amount of N N-
dimethyiformamide and water to give the title compound (123.5 mg, 0.331 mmol} as yellow solid
in 42% yield.
'H-NMR (dg-DMSO): & 11.73 (s, 1H), 10.22 (s, 1H), .97 (s, 1H), 8.13 (s, 1H), 7.62(s, 1H); 7.55 (s,
1H), 7.45 (s, 1H), 7.12-7.04 (m, 4H), 3.72 (s, 2H) 2.88-2.80 (m, 8H).
LCMS: (M+H") 374.4

8-yl)-acetamide

Br\/COZCZHE, COgEt NaOH, MeOH
CO- CO- -
Cs,C03, DMF 48°C, 54%

200(a)

o HN—N
] COH Title Compound N
©:> _>— 2 of Example 2 o
N : N
HATU, EtsN, DMF, 67% N\)LN N
H

- H
200(b) )
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Step 1. Preparation of (1,3-Dihydro-isoindol-2-yl)-acetic acid ethyl ester 200(a)
Into a solution of isoindoline (1.788 g, 15 mmol) and ethyl bromoacetate (2.756 g, 16.5 mmol) in
N,N-dimethyiformamide (20 mL), was added Cs,CO; (5.376 g, 16.5 mmol) under N». The mixture
was stirred at room temperature for 4 hours. The solvent was removed under reduced pressure

- and the resulting mixture was subjected to silica gel chromatography, eluting with 33:66 ethyl

acetate:hexane to afford Intermediate 200(a) (1.14 g, 5.56 mmol) as a yellow oil in 37% yield.
TH-NMR (CDCls): § 7.20 (s, 4H), 4.22 (q, 6H), 3.66 (s, 2H), 1.29 (t, 3H).

LCMS: (M+H") 208.3. ‘

Step 2. Preparation of 1,3-Dihydro-isoindol-2-yl)-acetic acid 200(b)

To a suspension of Intermediate 200(a) (1.14 g, 5.56 mmol) in methanol (20 mL) was added 2.5
N NaOH (5.78 mL). The reaction solution was heated at 48 °C and stirred overnight. With cooling,
the pH was adjusted to 8 by adding 1M HCI. The volatile components were removed under
vacuum and the resulting mixture was suspended in methanol. After filtration to remove the
insoluble solids, the filtrate was evaporated to give Intermediate 200(b) (531 mg, 3 mmol) as pale
solids in 54% yield.
LCMS: (M+H") 178.2.
Step 3. Preparation of Title compound: 2-(1,3-Dihydro-isoindol-2-yl)-N~(6-0x0-5,6-dihydro-

L

1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-acetamide

Preparation of the titie compound from the title compound of Example 2 (118 mg, 0.5 mmol),
Intermediate 200(b) (88.5 mg, 0.5 mmol), triethylamine (0.274 mi, 1.98 mmol), O-(7-
azabenzotriazol-1-yI)-N,N, N’ N-tetramethyluronium hexafiuorophosphate (209 mg, 0.55 mmol)
and N,N-dimethylformamide (5 mL) was carried out analogously to Example 11. Following
evaporation of the volatile components, the resulting residue was triturated with a small amount of
N,N-dimethylformamide and water to give the title compound (121 mg, 0.337 mmol) as a yeliow
solid in 67% yield. . ’

'H-NMR (de-DMSO): 8 11.73 (s, 1H), 10.21 (s, 1H), 10.02 (s, 1H), 8.13 (s, 1H), 7.66(s, 1H), 7.55
(s, 1H), 7.46 (s, 1H), 7.22 (d, 4H), 4.07 (s, 4H), 3.56 (s, 2H).

LCMS: (M+H") 360.4 '

Example 201: (2-Morpholin-4-yl-6-0x0-5 6-dihydro-1H-[1.2]d iazepino[4,5,6-cdlindol-8-yl)-carbamic

acid tert-butyl ester
HN—N

HN—N
o A\ o) 2
>LO’U\N N 120 °C, 23% o/lkN N/
H H H H .

Triethylamine (0.039 mL, 0.28 mmol), the title compound of Example 187 (46 mg, 0.14 mmol),
mbrpholine (96 mg, 1.1 mmol) and n-butanol (5 mL) were stirred in a flask with a condenser at
120 °C overnight. The mixture was allowed to stand at room temperature for two more days. The
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volatile components were removed under vacuum and the resulting mixture was subjected to
silica gel chromatography, eiuting with 95:5 dichloromethane:methanol to afford the title
compound (12.5 mg, 0.032 mmol) as a yellow solid in 23% yield.
"H-NMR (ds-DMSO): § 9.53 (s, 1H), 8.47 (s, 1H), 7.80 (s, 1H), 7.28 (s, 1H), 6.06 (s, 2H), 3.74 (s,
5  BH), 1.48 (s, 9H).
LCMS: (M+H") 386.4.

[1.2]diazepinol4.5 6-cdlindol-8-yl)-amide

10

MesSO'T, NaH O
Z — [>
Br OoEt Br COEL

DMSO, 43%
202(a)
: ' HN—N_
0. N
1. LIOH, THF, H0 N o /b:\i
2. HATU, ElgN, DMIF, Br N N
Title Compound of
Example 2

11%

Step 1. Preparation of (1,2-trans)-2-(3-Bromo-phenyl)-cyclopropanecarboxylic acid ethyl
15 ester 202(a)
To a mixture of NaH (186 mg, 4.65 mmol) and trimethylsulfoxonium iodide (1.02 g, 4.65 mmol)
was added DMSO (5 mL). After stirring for 30 min, a sblution of trans-3-(bromo-phenyl)-acrylic
acid ethyl ester (833 mg, 3.57 mmol) in DMSO (2 mL) was added drop-wise. After stirring
overnight, the mixture was partitioned between ethyl acetate and water. The aqueous layer was
20  extracted with ethyl acetate. The combined organic layers were dried over Na,SQ,, filtered, and
concentrated. The residue was subjected to silica gel chromatography, eluting with 10 % ethyl
acetate/hexane, to fumish Intermediate 202(a) as a colorless oil (408 mg, 1.52 mmol) in 43%
yield. ' |
Step 2. Preparation of Title compound: (1,2-trans)-2-(3-Bromo-phenyl)-
25 cyclopropanecarboxylic acid (6-ox0-5,6-dihydro-1H-[1 ,2]diazepinol4,5,6-cd]indol-8-yl)-
amide
To a stirred solution of Intermediate 202(a) (505 mg, 2.25 mmol) in MeOH (10 mL) was added
aqueous 10M LiOH (10 mL). The mixture was stirred at 23 °C for 12 hours, acidified with 1 M HCI
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to pH 1, and extracted with ethyl acetate. The combined organic layers was then washéd with
brine and concentrated to give crude (2,3-trans)-3-(3'-bromo-phenyl)-cycloprapanecarboxylic acid
(632 mg), which was combined with the title compound of Example 2 (111 mg, 0.49 mmol),
triethylamine (0273 mlL, 196 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’ N*-
tetramethyluronium hexafluorophosphate (278 mg, 0.73 mmol) in N, N-dimethylformamide (4 mL)
in a manner analbgous to Example 11. Extractive work-hp from ethyl acetate and saturated
aqueous NaHCO; follow by ‘silica gel chromatography afforded the title 'compound (100 mg, 0.24
mmol) as a yellow solid in 11% vyieid.

- "H NMR (ds-DMSO): 11.85 (d, 1H, J = 2.26 Hz), 10.50 (s, 1H), 10.35 (s, 1H), 8.23 (s, 1H), 7.69 (s,

1H), 7.67 (d, 1H, J = 4.0 Hz), 7.58 (s, 1H), 7.53-7.51 (m, 2H), 7.40-7.33 (m, 2H), 2.53 (m, 1H),
2.23 (m, 1H), 162(m 1H), 1.54 (m, 1H).

1H-[1 2 diazepinol4.5 6-cdlindol-8-v!)-amide

BBrs, CHoCly »
intermediate 196(a), e HO OsEt

Example 196 -78°C, 54%

Y

. N
1. LiOH, THF, H20 . o
N
2. HATU, EtaN, DMF, Br N N
Title Compound of
Example 2

5%

Step 1. Preparation of 2-(3-hydroxy-phenyl)-cyclopropanecarboxylic acid ethyl ester 203(a)
To a stirred solution of Intermediate 196(a) of Example 196 (1.56 g, 7.12 mmol) in CH,Cl, at -78
°C was added 1.0M BBrz in CH,Cl, (8.56 ml, 8.56 mmol). The mixture was warmed to room
temperature and stirred for 1 hour. Extractive work-up from ethyl acetate and saturated aqueous
NaHCO, followed by silica gel chromatography afforded Intermediate 203(a) as a pale brown solid
(795 mg, 3.86 mmol) in 54% yieid.

Step 2. Preparation of Title compound: (1,2-trans)-2-(3-Hydroxy-phenyl)-
cyclopropanecarboxylic acid  (6-oxo-5,6-dihydro-1H-[1,2}diazepino[4,5,6-cd]indol-8-yl)-
amide ’

To a solution of Intermediate 203(a) (271 mg, 1.32 mmol) in tetrahydrofuran (2 mL) was added
aquéous 1M LiOH (6 mL, 6 mmol). The mixture was stirred overnight. After acidifying to pH 2, the
mixture was extracted with ethyl acetate. Concentration of the organic layer gave crude 3-(3-
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hydroxy-phenyl)-cycloprapanecarboxylic acid (235 mg), where a portion (155 mg, 0.57 mmol)
was combined with the title compound of Example 2 (1 37 mg, 0.58 mmol), triethylamine (0.24 mL,
1.72 mmol), and O-(7-azabenzotriazol-1-yl}-N,N,N’, N -tetramethyluronium hexafluorophosphate
(331 mg, 0.87 mmol) in N,N-dimethylformamide (3 mL) in a manne:'r analogous fo Example 11.
Extractive work-up from ethyl acetate and saturated aqueous NaHCO; followed by silica gel
chromatography afforded the title compound (10 mg, 0.028 mmol) as a tan solid in 5% yield.
'H NMR (ds-DMSO): 5 10.35 (s, 1H), 10.27 (s, 1H), 9.35 (s, 1H), 8.12 (s, 1H), 7.67 (dd, 1H, J =
3.20, 1.51 Hz), 7.55 (s, 1H), 7.48(s, 1H), 715 (t, J= 8.0 Hz, 1H), 6.77-6.74 (m, 3H), 2.32 (m, 1H),
2.08 (m, 1H), 1.45 (m, 1H), 1.38 (m, 1H). -
LCMS: (M-H") 358.1
Example 204 2+3,4-Dihydroisoquinolin-2(1H)-yl)-N-{6-ox0-2-phenyl-5 6-dihydro-1/4-
[1.2]diazepino[4.5,6-cdlindol-8-yl)acetamide

OO

.Tln a manner analogous tfo that of Example 11, to a stirred solution of 8-amino-1,5-dihydro-6H-
'[1,2]diazepino[4,5,6-cd] indol-6-one in anhydrous N, N-dimethylformamide (6 mL) was added 3,4-

dihydroisoquinolin-2(1H)-ylacetic acid (62 mg, 0.33 mmol) followed by triethylamine (0.14 mL,
0.98 mmol) and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium hexafluorophosphate
(372 mg, 0.98 mmol). The reaction was stirred at room temperature for 17 hours. After
concentrating, water was added and the precipitatéd solid was collected by filtration. After
preparative HPLC, the title compound (50 mg) was obtained as a yellow powder in 34% yield.

"H NMR (methanol-ds) d: 3.25 (2H, m), 3.72 (2H, bs), 4.27 (2H, s), 4.58 (2H, s), 7.22 (MH, d, J =
7.58 Hz), 7.32 (3H, m), 7.52 (4H, m), 7.63 (3H, m), 8.13 (1H, d, J = 1.52 Hz). -

LCMS: (M+H*) 450.1. '

1H-{1.2]diazepino[4,5.6-cdlindol-8-yl)-amide (hydrochioric salt)

HN—N
/N [s)
| . N—ci
N N N
H H

The title compound of Example 191 (20 mg, 0.053 mmol) was converted to an HCI salt in
anhydrous CH,Cl; (2mL) with 4.0 M HCl in dioxane (0.026 mL). The mixture was stirred at room
temperature for 1 hour. The solid was collected by filtration and washed with CH,Cl, and diethyl
ether. After drying, the title compound (20.4 mg, 0.049 mmol) was obtained as a yellow powder in

93% yield.
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'H NMR'(ds—DMSO): 8 12.70 (s, 1H), 10.59 (s, 1H), 10.46 (s, 1H), 8.85 (s, 1H), 872 (d, 1H, J =
5.84 Hz), 8.25 (d, 1H, J = 8.29 Hz), 8.07 (d, 1H, J = 1.70 Hz), 7.91 (dd, 1H, J = 5.27, 5.27 Hz),
763 (d, 1H, J=1.70 Hz), 7.35 (s, 1H), 2.75-2.59 (m, 1H), 2.33-2.21 (m, 1H), 1.67-1.56 (m, 2H).
Example 206: (1R 2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-bromo-6-ox0-5 6-dihydro-14H-

[1,2]diazepino[4.5.6-cd]indol-8-yl)-amide
, o
osp N @ M,
\V4

A\
4N HC! (Dioxane)
Intermediate 147(d), - N g, .
Example 147 CH2Cly, 96% CIH.H;N N EDCI, EtsN, 4-DMAP
H
DMF, 33%
206(a)
HN=—N
o) N\
1
0 A '
Br
SN
V H H

Step 1. Preparation of 8-Amino-2-brbmo-1,5-dihydro-[1 ,2]diazepinof4,5,6-cd]indol-6-one
(hydrochloric salt) 206(a) '

Preparation of intermediate 206(a) from Intefmediate 147(d) of Example 147 (2 g, 5.29 mmol) and
4.0 M HC! in dioxane (26.4 mL) was carried out analogously to Example 91. Isolation, aiso in an
analogous manner, afforded Intermediate 206(a) (1.59 g, 5.04 mmol) as a yellow powder in 96%
yield.

'H NMR (ds-DMSO): & 13.13 (s, 1H), 10.67 (s, 1H), 7.52 (s, 1H), 7.51 (s, 1H), 7.35 (s, 1H).

LCMS: (M+H™) 279.0, 281.1, (M+Na") 401.0, 403.0; (M-H) 277.0, 279.0.

Step 2. Preparation of Title Compound: (1R,2R)- 2-Phenyi-cyclopropanecarboxylic acid (2-
bromo-6-oxo-5,6-dihydro-1+-{1,2]diazepino[4,5,6-cd]indol-8-yl)-amide

Preparation of the title compound from Intermediate 206(a) (120 mg, 0.380 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (74.0 mg, 0.457 mmol), (3-dimethylamino-propyl)-ethyl-
carbodiimide hydrochloride (88 mg, 0.461 mmol), and 4-dimethylaminopyridine (56 mg, 0.459
mmol) in N, N-dimethylformamide (15.0 mL) was carried out analogously to Example 190, step 2.
When the reaction was judged complete, the volatile components were removed in vacuo, and the
resulting residue was dissolved in methanol and loaded onto a silica gel plug. The plug was then
loaded onto a silica gel column and eluted with 1.2:1 dichloromethane: ethyl acetate to afford the
title compound (52.4 mg, 0.124 mmol) as a yellow solid in 33% vyield.

'H NMR (dg-DMSO): 5 12.59 (s, 1H), 10.45 (s, 1H), 10.44 (s, 1H), 8.08 (d, 1H, J = 1.51 Hz), 7.60
(d, 1H, J = 1.70 Hz), 7.33-7.24 (m, 3H), 7.24-7.13 (m, 3H), 2.42-2.32 (m, 1H), 2.11-2.00 (m, 1H),
1.54-1.42 (m, 1H), 1.42-1.30 (m, 1H).
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LCMS: (M+H") 423.0, 425.0, (M+Na") 445.0, 447.0; (M-H) 421.0, 423.0.
HRMS: (M+H") calcd for CaoH1N,O,Br, 423.0457, found 423.0471.
Example 207: N-Methyl-N-(2-methyiprop-2-enyl)-N~(6-0x0-5.6-dihydro-1H-{1.2]diazepinol4.5.6-

cdlindo}-8-yl)urea

-HN—-N
0. \

j’L A\
Y

Using a similar route as outfined in Example 192, the tite compound of Example 2 (25 mg, 0.11
mmol) and N,N-disuccinimidyl carbonate (27 mg, 0.11 mmol) were stirred together in N,N-
dimethylformamide (1 mL) while N,N-diisopropylethylamine (0.024 mL, 0.21 mmol) was added.
After stiming three minutes N-2-dimethylprop-2-en-1-amine (0.046 mL, 0.21 mmol) was added
giVing the crude product. Cation-exchange polystyrene scavenging resin (Argbnaut
TechnologiesTM, MP-TsOH)‘ was added directly to the mixture. After stirring 2 hours the resin was
removed by filtration and washed twice with N, N-dimethylformamide (1 mL). The combined N,N-
dimethylformamide solutions were then treated with anion-exchange polystyrene scavengiﬁg resin
(Argonaut Technologies™, MP-carbonate) and stirred for 2 hours, Again the resin was removed
by fitration and washed twice with N,N-dimethylformamide (1 mL). The combined N,N-
dimethylformémide solutions were then reduced under vacuum and subjected to preparative
RPHPLC (Peeke Scientific HI-Q, C18 reverse-phase, 5 uM, 100A, 150x20 mm column) eluting
with 0.1% acetic acid in CH;CN and 0.1% acetic acid in H,O at a flowrate of 20 mL/min using a
gradient of 30-70% 0.1% acetic acid in CH3CN over 30 min. Fractions judged pure were pooled,
and the volatile components removed in vacuo. After a final trituation with ethyl acetate, the title
compound (6 mg, 0.019 mmol) was obtained as brown powder in 18% yield.

- "H NMR (CDCls/methanol-dg): & 7.90 (s, 1H), 7.42 (s, 1H), 7.30 (s, 1H), 7.28 (s, 1H), 4.98 (s, 1H),

4.90 (s, 1H), 3.95 (s, 2H), 3.03 (s, 3H), 1.77 (s, 3H).
LCMS: (M+H") 312.2, (M+Na") 334.1.
Example 208: N-Methyl-N'-(6-0x0-5 6-dihydro-1H-[1,2]diazepinol4,5.6-cdlindol-8-yI)-N-

{phenylmethyiurea

HN—N
0. A\

0

A\
~ Ay N
SANRE:

Preparation of example 208 from the title compound of Example 2 (48 mg, 0.20 mmol), N,N-
disuccinimidy! carbonate (52 mg, 0.20 mmol), triethylafnine (0.084 mL, 0.60 mmol) and N-methyl-
1-phenylmethanamine (0.052 mL, 0.40 mmgl) in N, N-dimethylformamide (0.5 mL) was carried out
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analogously to Example 192. Purification, also in an analogous manner, afforded the title
compound (8 mg, 0.023 mmol) was obtained as brown powder in 12% yield.
"H NMR (CDCla/methanol-d,): & 7.88 (s, 1H), 7.46-7.23 (m, 8H), 4.64 (s, 2H, obscured), 3.03 (s,
3H).
LCMS: (M+H") 348.4, (M+Na") 370.4.

1H-[1.21diazepinof4,5,6-cdlindol-8-yi)-amide

Me3SO'T, NaH
2 .
OoEt DMSO,43% » OzEt
Me e OMe
209(a)
HN—N
o 2
1. LiOH, THF, Hz0
2. HATU, EtsN, DMF, N N
Title Compound of OMe H H
Example 2 .

: 10%
Step 1: Preparation of (1,2-trans)-2-(2’-Methoxy-phenyl)-cyclopropanecarboxylic acid ethyl
ester 209(a)
Preparation of intermediate 209(a) from NaH (1.04 g, 26 mmol) and trimethyisulfoxonium iodide
(5.72 g, 26 mmol), 2-(methoxy-phenyl)-acrylic acid ethyl ester (412 g, 20 mmol) in
dimethylsulfoxide (30 mL) was carried out analogously to step 2 of Example 113. Intermediate
209(a) (1.89 g, 8.6 mmol) was cbtained in 43% yield.
Step 2: Preparation of Title compound: (1,2-trans)-2-(2’-Methoxy-phenyl)-
cyclopropanecarboxylic  acid - - (6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-
amide
Preparation of the title compound was carried out analogously to step 3 of Example 172 except
that Intermediate 209(a) was used instead of Intermediate 172(b). The title compound was
obtained in 10% vield.
"H NMR (d-DMSO): § 11.74 (d, 1H, J = 2.26 Hz), 10.35 (s, 1H), 10.24 (s, 1H), 8.14 (s, 1H), 7.57
(dd, 1H, J=3.20, 1.51 Hz), 7.46 (s, 2H), 7.20 (t, J = 8.0 Hz, 1H), 6.77-6.74 (m, 3H), 3.80 (s, 3H),
2.36 (m, 1H), 2.02 (m, 1H), 1.44 (m, 1H), 1.34 (m, 1H).
LCMS: (M-H") 373.1.
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Example 210: N-cyclohexyl-N-methyl-N'-(6-0x0-5 6-dihydro-1H-]1 2ldiazepino[4,5.6-cdlindol-8-
ylurea

HN—N
o} N
QI QG
N7 SN N
I v . H

Preparation of example 210 from the title compound of Example 2 (25 mg, 0.11 mmol), N,N-
disuccinimidyl carbonate (27 mg, 0.11 mmal), N,N-diisopropylethylamine (0.024 mL, 0.21 mmol)
and N-cyclohexyl-N-methylamine (0.028 mL, 0.021 mmol) in N, N-dimethylformamide (1.0 mL)
was carried out analogously to Example 207. Purification, also in an analogous manner, afforded
the titie compound (7 mg, 0.021 mmol) as yellow powder in 19% yield.

'H NMR (CDCls/methanol-ds): 5 7.90 (s, 1H), 7.41 (s, 1H), 7.33 (s, 1H), 7.27 (s, 1H), 4.09 (m, 1H),
2.92 (s, 3H), 1.91-1.80 (m, 2H), 1.79-1.65 (m, 3H), 1.56-1.37 (m, 4H), 1.14 (m, 1H).

LCMS: (M+H") 340.2, (M+Na*) 362.1.
Example 211: _ N-Cyclohexyi-N-gthyl-N'-(6-0x0-5,6-dihvdro-1H-[1 2]diazepinoi4.5.6-cdjindol-8-
Nurea ' :

HN—N
o \

O
Jow |

Preparation of example 211 from the title compound of Example 2 (25 mg, 0.11 mmol), N,N-
disuccinimidyl carbonate (27 mg, 0.11 mmol), N, N-diisopropylethylamine (0.024 mL, 0.21 mmol)
and N-cyclohexyl-N-methylamine (0.032 mL, 0.021 mmol) in N,N-dimethylformamide (1.0 mL)
was carried out analogously to Example 207. Purification, also in an analogous manner, afforded
the title compound (7 mg, 0.020 mmol) as yellow powder in 20% yield.
‘H NMR (CDCly/methanol-ds): 8 7.94 (s, 1H), 7.40 (s, 1H, obscured), 7.30 (s, 1H, partially
obscured), 7.26 (s, 1H), 4.05 (m, 1H, partially obscured), 3.36 (m, 2H, partially obscured), 1.90-
1.74 (m, 4H), 1.71 (m, 1H), 1.58-1.33 (m, 4H), 1.26 (1, 3H, J = 7.16 Hz), 1.14 (m, 1H).
LCMS: (M+H") 354.2, (M+Na*) 376.1.
Example 212 N N-Diethyl-N'-(6-0x0-5 6-dihvdro-1H-[1.2]diazepinol4. 5,6-cdlindol-8-y\urea

. HN~-N

0. A\
a N
/'\NJLN u

/l H
Preparation of example 212 from the title compound of Example 2 (25 mg, 0.11 mmol), NN -
disuccinimidyl carbonate (27 mg, 0.11 mmol), N, N-diisopropylethylamine (0.024 mL, 0.21 mmol)
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and N,N-diethylamine (0.022 mL, 0.021 mmol) in N,N-dimethylformamide (1.0 mL) was carried
out analogously to Example 207. Purification, also in an analogous manner, afforded the titie
compound (5 mg, 0.016 mmol) as yellow powder in 15% vield.
"H NMR (CDClg/methanol-da): § 7.91 (s, 1H), 7.41 (s, 1H), 7.32 (s, 1H), 7.27 (s, 1H), 3,42 (q, 4H,
J=7.16 Hz), 1.24 (t, 6H, J = 7.16 Hz).

LCMS: (M+H") 300.2, (M+Na*) 322.1.
Example 213: N-(6-Ox0-5 6-dihydro-1H-[1,2)diazepino[4.5.6-cdlindol-8-yipiperidine-1-

carboxamide
HN-N

fWes
ConE

Preparation of example 213 from the tile compound of Example 2 (25 mg, 0.11 mmol), N,N-
disuccinimidyl carbonate (27 mg, 0.11 mmol), N,N-diisopropylethylamine (0.024 mL, 0.21 mmol)
and piperidine (0.021 mL, 0.021 mmol) in N,N-dimethylformamide (1.0 mL) was carried out
analogously to Example 207. Purification, also in an analogous manner, afforded the title
compound (7 mg, 0.022 mmol) as yellow powder in 20% yield.

'H NMR (CDCly/methanol-d,): 8 7.77 (s, 1H), 7.65 (s, 1H), 7.43 (s 1H, partially obscured), 7.32 (s,
1H), 3.57-3.47 (m, 4H), 1.76-1.56 (m, 6H).

LCMS: (M+H") 312.1, (M+Na") 334.1.

Example 214; N-(6-Ox0-5,6-dihydro-1H-{1,21diazepino{4,5.6-cdlindol-8-yl)-4-
(phenyimethyl)piperidine-1-carboxamide
HN-—N
0. N

T Z .z

' o
Q™
H
Preparation of example 214 from the titte compound of 'Example 2 (25 mg, 0.11 mmol), N,N'-
disuccinimidyl carbonate (27 mg, 0.11 mmol), N,N-diisopropyiethylamine (0.024 mL, 0.21 mmol)
and 4-(phenyimethyl)piperidine (0.037 mL, 0.021 mmol) in N,N-dimethylformamide (1.0 mL) was
carried out analogously to Example 207. Purification, also in an analogous manner, afforded the
title compound (7 mg, 0.017 mmol) as yellow powder in 16% yield.
'H NMR (CDCly/methanol-d,): 5 7.88 (s, 1H), 7.44-7.39 (m, 2H, partially obscured), 7.34-7.12 (m,
6H), 4.16 (d, 2H, J = 13.75 Hz), 2.91-2.78 (m, 2H), 2.62-2.57 (m, 2H), 1.80-1.69 (m, 3H), 1.36-
1.14 (m, 2H).
LCMS: (M+H™) 402.2, (M+Na®) 424.1.
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Example 215: N-Ethyl-N'-(6-oxo-5,6-dihydro-1H-[1,2]diazepino[4.5.6-cdjind ol-8-y)-N-
henylmethylurea
HN—N
o) N

A
SR RS

Preparation of example 215 from the tite compound of Example 2 (25 mg, 0.11 mmol), N,N-
disuccinimidy! carbonate (27 mg, 0.11 mmol), N, N-diisopropylethylamine (0.024 mL, 0.21 mmol)
and N-(phenylmethyl)ethanamine (0.032 mL, 0.021 mmol) in N,N-dimethylformamide (1.0 mL)
was carried out analogously to Example 207. Purification, also in an analogous manner, afforded
the title compound (7 mg, 0.019 mmol) as yeliow powder in 18% yield.

'H NMR (CDCly/methanol-dy): & 7.94 (s, 1H), 7.46-7.21 (m, 8H, partially obscured), 4.63 (s, 2H),

~ 3.51-3.34 (m, 2H, partially obscured), 1.28-1.16 (m, 3H).

LCMS: (M+H") 362.1, (M+Na") 384.0.
Example 216: N-Butyl-N-methyl-N'-(6-0x0-5 6-dihydro-1H-{1.2]diazepinof4.5.6-cdlindol-8-vurea

HN—N
o N

0 N\
/\/\N’"\N N
VR H
Preparation of example 216 from the tite compound of Example 2 (25 mg, 0.11 mmol), N,\'-
disuccinimidyl carbonate (27 mg, 0.11 mmol), N,N-diisopropylethylamine (0.024 mL, 0.21 mmol)
and N-ethyl-N-propylamine (0.025 ml, 0.021 mmol} in N, N-dimethylformamide (1.0 mL) was
carried out analogously to Example 207. Puriﬁcatidn, also in an analogous manner, afforded the
titte compound {4 mg, 0.013 mmol) as yellow powder in 12% yield.
'H NMR (CDCly/methanol-d,): § 7.92 (s, 1H), 7.41 (s, 1H, partially obscured), 7.29 (s, 1H), 7.26 (s,
1H), 3.04 (s, 3H), 1.66-1.55 (m, 2H), 1.45-1.21 (m, 4H), 0.97 (t, 3H, J = 7.35 Hz). '
LCMS: (M#H*) 314.1, (M+Na") 336.2,

Preparation of example 217 from the title compound of Example 2 (25 mg, 0.11 mmol), NN~
disuccinimidyl carbonate (27 mg, 0.11 mmol), N,N-diisopropylethylamine (0.024 mL, 0.21 mmol) '
and N-ethyl-N-propylamine (0.022 mL, 0.021 mmol) in N N-dimethylformamide (1.0 mL) was
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carried out analogously to Example 207. Purification, also in an analogous manner, afforded the
title compound (4 mg, 0.013 mmol) as yellow powder in 12% yield.
'H NMR (CDCly/methanol-ds): 8 7.87 (s, 1H), 7.43 (s, 1H), 7.36 (s, 1H), 7.29 (s, 1H), 3.05 (s, 3H),
1.72-1.58 (m, 2H), 1.37-1.21 (m, 2H), 0.96 (t, 3H, J = 7.25 Hz)
LCMS: (M+H") 300.2, (M+Na") 322.1.
Example 218 (1.2-trans)-2-[3-(2-Dimethylamino-ethoxy)-phenyl}-cyclopropanecarboxylic acid (6-
0x0-5.6-dihydro-1H-{1,2)diazepinol4.5 6-cd]indol-8-yl)-amide '

| ' o
N |
Inlermediate 203(a),  ~ " “OH N
_._____.——-’.
Example 203 ZN"N0 £t
PPhg, DIAD, CHCly «

218(a)

60%

. o \
1. LiOH, THF, H0 Ax o N
H H

2. HATU, EtaN, DMF,
Title Compound of
Example 2

13%

Step 1. Preparation of (1,2-trans)-2-[3-(2-Dimethylamino-ethoxy)-phenyl}-
cyclopropanecarboxylic acid 218(a) :

To a stimed solution of Intermediate 203(a) of Example 203 (125 mg, 0.607 mmol), 2-
dimethylethanol (81 mg, 0.91 mmol) and triphenylphosphine (239 mg, 0.91 mmol) in CH,Cl, was
added diisopropyl azodicarboxylate (184 mg, 0.91 mmol). The mixture was sfirred at room
temperature for 4 hours, concentrated, and subjected to silica el chromatography, eluting with 20-
30% ethyl acetate/hexane, to furnish Intermediate 218(a) as a coloriess oil (101 mg, 0.36 mmol)
in 60% yield.

Step 2. Preparation of Title compound: (1,2-trans)-2-[3-(2-Dimethylamino-ethoxy)-phenyl]-
cyclopropanecarboxylic  acid (6-oxo0-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-
amide

Preparation of the title compound was carried out analogously to step 3 of Example 172 except
that Intermediate 218(a) was used instead of Intermediate 172(b). The title compound was

obtained in a 13% yield.

H NMR (de-DMSO): § 11.56 (d, 1H, J = 2.26 Hz), 10.20 (s, 1H), 10.06 (s, 1H), 7.95 (d, 1H, J =
1.88 Hz), 7.38 (dd, 1H, /= 3.20, 1.51 Hz), 7.29 (s, 1H), 7.04 (¢, 1H, J =8.0 Hz), 6.62-6.58 (m, 3H),
6.36 (s, 1H), 3.96-3.94 (m, 2H), 3.12-3.10 (m, 2H), 2.29 (m, 1H), 1.91 (m, 1H), 1.31 (m, 1H), 1.20
(m, 1H). ‘
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LCMS: (M+H") 432.2.

Example 219: (R)- 2-Amino-2-cyclohexyl-N-[6-0x0-2-( 1.2.3.6-tetrahydro-pyridin-4-yi)-5.6-dihvdro-
1H1 2]diazepinol4.5 6-cdlindol-8-yll-acetamide: dihydrochloride

Y H N

intermediate 220(a), NHBoc _ O\/‘L \ o
§ _ [ 103
Fxample 220 EDC, EtaN, 4-DMAP N A\
DF, 88% NHBm!* H
219(a)
HN—N
o. 3
4N HCI (Dioxang)
) .
> O\/u\ N \ N H-ci
CHzclg, 88% Y N N
H-CI NH, H H

Step 1. Preparation of (R)- 4-[8-(2-tert-Butoxycarbonylamino-2—cyclohexyl-acetylamino)-s-
oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-yl]-3,6-dihydro-2H-pyridine-1-carboxylic
acid tert-butyl ester 219(a)

Preparation of intermediate 219(a) from Intermediate 220(a) of Example 220 (100 mg, 0.262
mmol), (R)-tert-butoxycarbonylamino-cyclohexyl-acetic acid (74.3 mg, 0.289 mmol), (3-
dimethylamino-propyl)-ethyl-carbodiimide hydrochioride (55 mg, 0.288 mmol), and 4-

- dimethylaminopyridine (35.2 mg, 0.288 mmol) in N, N-dimethylformamide (6.0 mL) was carried out

analogously to Example 190, step 2. When the reaction was judged complete, the volatile
components were removed in vacuo, and the resulting residue was dissoh)ed in methanol and
loaded onto a s_ilica gel plug. The plug was then loaded onto a silica gel column and eluted with
1:1 dichloromethane: ethy! acetate to afford Intermediate 219(a) (143 mg, 0.231 .mmol) as a
yellow solid in 88% yield. '

"H NMR (ds-DMSO): § 11.70 (s, 1H), 10.27 (s, 1H), 10.09 (s, 1H), 8.06 (d, 1H, J = 1.51 Hz), 7.59
(s, 1H), 7.51 (s, 1H), 6.88 (d, 1H, J = 8.10 Hz), 6.17 (s, 1H), 4.06 (br s, 2H), 3.92 (dd, 1H, J =
8.48, 7.72 Hz), 3.55 (t, 2H, J = 5.65, 5.27 Hz), 3.32 (m, 2H, obscured) 1.76-1.46 (m, 6H), 1.43 (s,
9Hj), 1.37 (s, 9H), 1.19-0.94 (m, 5H).

LCMS: (M-H) 619.2.
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Step 2. Preparation of Title Compound: (R)- 2-Amino-2-cyclohexyl-N-[6-0x0-2-(1,2,3,6-
tetrahydro-pyridin-4-yl)-5,6-dihydro-1 H-[1,2)diazepino}4,5,6-cd}indol-8-yl]-acetamide;
dihydrochloride ‘

Preparation of the title compound from Intermediate 219(a) (143 mg, 0.231 mmol) and 4.0 M HCI

in dioxane (2.3 mL) was carried out analogously to Example 91. Isolation, also in an analogous

manner, afforded the title compound (100 mg, 0.203 mmol) as a red powder in 88% yield.

'H NMR (ds-DMSO): § 12.18 (s, 1H), 10.87 (s, 1H), 10.39 (s, 1H), 9.32 (br s, 2H), 8.35 (br s, 3H),
8.07 (d 1H, J = 1.51 Hz), 7.70 (d, 1H, J = 1.51 Hz), 7.55 (d, 1H, J = 1.51 Hz), 6.19 (s, 1H), 3.87-
3.74 (m, 3H), 3:41-3.26 (m, 2H), 2.81-2.69 (m, 2H), 1.90-1.55 (m, BH), 1.28-0.97 (m, 5H).

LCMS: (M+H*) 421.1, (M+Na") 443.1; (M-H)" 419.1.

HRMS: (M+H*) calcd for CasHagNsO,, 421.2352, found 421.2338.

4-yN)-5.6-dihydro-14-[1,2]diazepinoj4,5.6-cd]indol-8-yll-amide (hydrochloric salt)

BocNC}—Bi ‘ \

Intermediate 206(a), ‘ i N \ NBoc
Example 206 g HoN N
H

Pd(dppf)Clz, 2 M NayCO;3

DMF, 80 °C, 82% 220(a)
' 0 HN—N
..v‘l o N
H 4N HCI (Dioxane)
- o \ - -
~>- u\ \ oC -
EDCI, EtzN, 4-DMAP STy N CH,Cly, 94%
H
DMF, 94%
220(b)
HN—N
o) N
Q Q N N NHHCl
_..\u\N N
V H H

Step 1. Preparation of 4-(8-Amino-6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-yl)-
3,6-dihydro-2H-pyridine-1-carboxylic acid fert-butyl ester 220(a) »

in a manner analogous to that of Example 184, 2.0 M aqueous Na,CO; (0.66 mL) was added to a
mixture of Intermediate 2086(a) of Example 206 (1 g, 3.17 mmol), 4-(4,4,5 5-tetramethyl-
[1,2]dioxaborolan-2-y1)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (1.18 g, 3.82
mmo!) and [1,1'- bis(diphenylphosphino)ferrocene]dichloropalladium (1l) (0.13 g, 0.159 mmol) iﬁ
anhydrous N,N-dimethylformamide (50 ml), and the reaction was heated at 80 °C for 16 hours.
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When the reaction was judged complete, the volatile components were removed in vacuo. Ethyl
acetate (50 mL), methanol (5 mL) and H,O (500 mL) were added, and the agueous layer was
extracted with ethyl acetate (3X20 mL). The combined ethyl acetate extracts were washed with
Hz0 (2X50 mL) and brine (50 mL) and allowed to dry over Na,SO,. Following filtration, the volatile

~ components were removed in vacuo and CH,Cl, was added to the residue. The resulting solid

was collected by filtration and washed with CH,Cl, and diethyl ether to afford intermediate 220(a)
(1g, 2.62 mmol) as a red solid in 82% yield.
'H NMR (de-DMSO): 5 11.15 (s, 1H), 10.04 (s, 1H), 7.42 (s, 1H), 6.92 (d, 1H, J = 1.88 Hz), 6.56

.. (d, 1H, J=1.88 Hz), 6.05 (br s, 1H), 5.17 (s, 2H), 4.03 (s, 2H), 3.53 (t, 2H, J = 5.65, 5.27 Hz), 3.36
(m, 2H, partially obscured), 1.42 (s, 9H).

LCMS: (M+H") 382.1, (M+Na") 404.3; (M-H) 380.1. . ‘
Step 2. Preparation of (1R,2R)- 4—(6-0xo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-

- dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-2-y1}-3,6-dihydro-2H-pyridine-1 ~carboxylic acid

tert-butyl ester 220(b)

Preparation of intermediate 220(b) from Intermediate 220(a) (100 mg, 0.262 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (47.0 mg, 0.290 mmol), (3—d|methylammo—propyl)-ethyl—
carbodiimide, hydrochloride (55 mg, 0.288 mmol), and 4-dimethylaminopyridine (35.2 mg, 0.288
mrmol) in N,N-dimethylformamide (6.0 mL) was carried out analogously to Example 190, step 2.
When the reaction was judged complete, the volatile components were removed in vacuo, and the
resulting residue was dissolved in methanol and loaded onto a silica gel plug. The plug was then
loaded onto a_siiica gel column and eluted with 1:1 dichloromethane: ethyl acetate to afford
Intermediate 220(b) (130 mg, 0.248 mmol) as a yellow solid in 94% vield.

'H NMR (de-DMSO): 8 11.71 (s, 1H), 10.39 (s, 1H), 10.26 (s, 1H), 8.07 (d, 1H, J = 1.70 Hz), 7.57
(d, 1H, J = 1.70 Hz), 7.50 (s, 1H), 7.33-7.25 (m, 2H), 7.23-7.15 (m, 3H), 6.16 (s, 1H), 4.08-4.04
(m, 2H), 3.55 (t, 2H, J = 5.65, 5.27 Hz), 3.35 (m, 2H, obscured), 2.41-2.33 (m, 1H), 211-2 02 (m,
1H), 1.53-1.46 (m, 1H), 143 (s, 9H), 1.40-1.30 (m, 1H).

LCMS: (M-H) 524.1.

Step 3. Preparation of Title Compound: {1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [6-
ox0-2-(1,2,3,6-tetrahydro-pyridin-4-yl)-5,6-dihydro-1 H-[1 ,2]diazepinof4,5,6-cd]indol-8-yl]-
amide (hydrochloric salt) _
Prepgratlon of the title compound from Intermediate 220(b) (130 mg, 0.248 mmol) and 4.0 M HCI
in dioxane (1.24 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, afforded the title compound (107 mg, 0.232 mmol) as a red powder in 94% yield.

'H NMR (ds-DMSO): 5 11.97 (s, 1H), 10.47 (s, 1H), 10.33 (s, 1H), 9.31-9.10 (br s, 2H), 8.11 (d,
1H, J=170 Hz); 7.61(d, 2H, J = 1.70 Hz), 7.53 (s, 1H), 7.34-7.24 (m, 2H), 7.24-7.12 (m, 3H),
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6.17 (s, 1H), 3.87-3.72 (m, 2H), 3.40-3.25 (m, 2H), 2.80-2.66 (m, 2H), 2.42-2.31 (m, 1H), 2.15-
2.04 (m, 1H), 1.55-1.42 (m, 1H), 1.42-1.29 (m, 1H).
LCMS: (M+H*) 426.0, (M+Na*) 448.1; (M-HY 424.1.

N
"
Intermediate 220(a), . \I Q N \ NBoc
Example 220 EDCI, EtsN, 4-DMAP N N
DMF, 78% 21@)
HN—N .
HCH o 3
4N HCI (Dioxane) N
~d
> | 0 N \ MHHC
CHgClp, 99% S N N
H H

' Step 1. Preparation of (1,2-trans)-4-{6-Oxo-8-[{2-pyridin-3-yi-cyclopropanecarbonyl)-amino]-
5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-yl}-3,6-dihydro-2H-pyridine-1-carboxyiic acid
10  tert-butyl ester 221(a) :
Preparation of intermediate 221(a) from Intermediate 220(a) of Example 220 (100 mg, 0.262
mmol), crude 2-pyridin-3-yl-cyclopropanecarboxyiic acid (estimated purity c.a. 75%) (67.3 mg, c.a.
0.289 mmol), (3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (55 mg, 0.288 mmol),
and 4-dimethylaminopyridine (35.2 mg, 0.288 mmol) in N,N-dimethylformamide (10.0 mL) was
15  carried out analogously to Exampie 180, step 2. When the reaction was judged complete, the
volatile components were removed in vacuo, and the resulting residue was dissolved in methanol
and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted
with 20:1 dichloromethane: methanol to afford Intermediate 221(a) (107.6 mg, 0.204 mmol) as a
yellow solid in 78% yield. ’
20 'H NMR (dg-DMSOY): § 11.72 (s, 1H), 10.42 (s, 1H), 10.26 (s, 1H), 8.50 (s, 1H), 8.40 (d, 1H, J =
4.71 Hz), 8.07 (s, 1H), 7.57 (s, 1H), 7.55 (d, 1H, J=7.91 Hz), 7.50 (s, 1H), 7.32 (dd, 1H, J = 4.71,
3.77 Hz), 6.16 (s, 1H), 4.05 (br s, 2H), 3.55 (t, 2H, J = 4.52, 4.71 Hz), 3.35 (m, 2H, obscured),
2.46-2.37 (m, 1H), 2.16-2.06 (m, 1H), 1.57-1.48 (m, 1H), 1.43 (s, 9H), 1.48-1.38(m, 1H).
LCMS: (M+H") 527.2; (M-H) 525.0.
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Step 2. Preparation of Title Compound: (1,2-frans)-2-Pyridin-3-yl-cyclopropanecarboxylic
acid [6-ox0-2-(1,2,3,6-tetrahydro-pyridin-4-yl)-5,6-dihydro-1 H-[1,2]diazepino[4,5,6-cd]indol-
8-yl]-amide; dihydrochloride ‘

Preparation of the title compound from Intermediate 221(a) (100 mg, 0.190 mmol) and 4.0 M HCI
in dioxane (0.95 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, afforded the title compound (85 mg, 0.190 mmol) as a red powder in 99% yieid.

'H NMR (ds-DMSO): 8 12.05 (s, 1H), 10.66 (s, 1H), 10.34 (s, 1H), 8.29 (br s, 2H), 8.89 (d, 1H, J =
1.51 Hz), 8.74 (d, 1H, J = 5.27 Hz), 8.32 (d, 1H, J = 8.48 Hz), 8.10 (d, 1H, J = 1.51 Hz), 7.94 (dd,
1H, J = 6.03, 5.65 Hz), 7.65 (d, 1H,.J ='1.51 Hz), 7.53 (s, 1H), 6.17 (s, 1H), 3.85-3.74 (m, 2H),
3.38-3.25 (m, 2H), 2.80-2.70 (m, 2H), 2.70-2.59 (m, 1H), 2.40-2.29 (m, 1H), 1.69-1.55 (m, 2H).
LCMS: (M+H") 42'7."1',; (M+Na") 449.1; (M-H) 425.0.

HRMS: (M+H") calcd for C.sHz3NsO2, 427.1882, found 427.1895.

Example 222: (1R.2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-piperidin-4-yl-5.6-dihydro-
1H-1.21diazepinoi4.5.6-cdlindoi-8-vi)-amide (hydrochloric salt ' :

HN—N
0. 2
intermediate 220(a), Pd/C, Hz, MeOH N\ \Boc
Example 220 >
HoN N
DMF, 29% H
222(a)
i HN—N
¢-‘JL0 . O N
v o o 4N HC (Dioxane)
P \ o
o I NEBoc -
HATU, EtsN, DMF SN N CHyClp, 90%
H H
: 222(b)
HN—N
% )

o N NH.HC
%."JLN N
H H

iperidine-1-carboxylic acid tert-butyl ester 222(a

In a manner analogous to that of Example 183, palladium (10% on activated carbon) (0.186 g)
was added fo a solution of Intermediate 220(a) of Example 220 (0.61.g, 1.60 mmol) in 9:1
methanol:N, N-dimethformamide (50 mL). The reaction mixture was purged with H, and stirred at
room temperature under Hp (1 atm.) for 6.5 hours. The mixture was filtered, and the filtrate
evaporated. The resulting residue was dissolved in methanol and loaded onto a silica gel plug.
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The plug was then loaded onto a siica gel column and eluted with 50:3
dichloromethane:methanol to give Intermediate 222(a) (0.18 g, 0.470 mmol) as a yellow solid in
29% yieid. ‘
H NMR (de-DMSO): § 11.03 (s, 1H), 9.88 (s, 1H), 7.43 (s, 1H), 6.86 (s, 1H), 6.54 (s, 1H), 5.04 (br
s, 2H), 4.16-3.99 (m, 3H), 2.95-2.67 (m, 2H), 1.73-1.54 (m, 4H), 1.42 (s, 9H).

LCMS: (M+H") 384.1, (M+Na") 406.2; (M-H) 382.1.

Step 2. Preparation of (1R,2R)- 4-{6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-
dihydro-1H-[1,2]diazepinof4,5,6-cd]indol-2-yl}-piperidine-1-carboxylic acid tert-butyl ester
222(b) ‘

Preparation of intermediate 222(b) from Intermediate 222(a) (60 mg, 0.157 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (27.9 mg, 0.172 mmol), triethylamine (0.086 mL, 0.617
mmol), and O-(7-azabenzotriazol-1-yl)-N, NN’ N-tetramethyluronium hexafiuorophosphate (71.5
mg, 0.188 mmol) in N,N-dimethylformamide (5.0 mL) was carried out analogously to Example 11.
The volatile components were removed in vacuo, and the resulting residue was dissolved in
methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and
eluted with 1:1 dichloromethane: ethyl acetate to afford Intermediate 222(b) (104 mg) as a yellow
solid contaminated with N, N-dimethyiformamide which was carried on directly to the next step.

'H NMR (ds-DMSO): 6 11.57 (s, 1H), 10.32 (s, 1H), 10.12 (s, 1H), 7.98 (s, 1H), 7.55 (d, 1H, J =
1.32 Hz), 7.54 (s, 1H), 7.33-7.25 (m, 2H), 7.22-7.15 (m, 3H), 4.19-4.00 (m, 3H), 2.92-2.77 (m,
2H), 2.41-2.30 (m, 1H), 2.12-2.00 (m, 1H), 1.80-1.56 (m, 4H), 1.53-1.45 (m, 1H), 1.42 (s, 9H),
1.38-1.29 (m, 1H).

LCMS; (M+H") 528.2, (M+Na*) 550.1; (M-H)" 526.1.

Step 3. Preparation of Title Compound: (1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-
oxo-2-pipéridin-4-y|-5,6-dihydro-1 H-[1,2]diazepinof4,5,6-cd]indol-8-yl)-amide (hydrochloric
salt)

Preparation of the title compound from Intemediate 222(b) (100 mg) and 4.0 M HCl in dioxane (1
mL) was carried out analogously to Example 81. isolation, also in an analogous manner, afforded
the title compound (65.3 mg, 0.141 mmol) as a yellow powder in a combined yield of 90% for
steps 2 and 3.

'H NMR (ds-DMSO): 8 11.82 (s, 1H), 10.41 (s, 1H), 10.18 (s, 1H), 9.16-8.00 (m, 1H), 8.93-8.73
(m, 1H), 8.07 (s, 1H), 7.58 (s, 2H), 7.34-7.23 {m, 2H), 7.23-7.09 (m, 3H), 3.46-3.26 (m, 3H), 3.10-
2.90 (m, 2H), 2.41-2.28 (m, 1H), 2.15-2.03 (m, 1H), 2.03-1.85 (m; 4H), 1.563-1.40 (m, 1H), 1.40-
127 (m, 1H). | |

LCMS: (M+H*) 428.1, (M+Na") 450.2; (M-H) 426.2.

HRMS: (M+H") calcd for Ca25H26Ns0,, 428.2087, found 428.2086.
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Example 223: (R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-piperidin-4-yl-5 .6-dihydro-1H-
[1.2ldiazepino[4.5.6-cdlindol-8-vl)-acetamide: dihydrochloride ‘

O
¥ H

Interrmediate 222(a), NHBoc - w N NBoc
Example 222 " HATU, EtgN, DMF N N
i\lHBOy H
223(a)
HN—N
o N
4N HCI (Dioxane)
> O\)‘L N NH H—Cl
CHoClp, 82% " N N -
£ H H
H=Cl NH,

Step 1. Preparation of (R)- 4-[8-(2-tert-Butoxycarbonylamino-2-cyclohexyl-acetylamino)-6-
oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-yl]-piperidine-i-carboxylic acid tert-
butyl ester 223(a)

Preparation of intermediate 223(a) from Intermediate 222(a) of Example 222 (60 mg, 0.157
mmol), (R)-tert-butoxycarbonylamino-cyclohexyl-acetic acid (44.3 mg, 0.172 mmol), triethylamine
(0.088 mL, 0.617 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’,N-tetramethyluronium
hexafluorophosphate {71.5 mg, 0.188 mmol) in N,N-dimethylformamide (8.0 mL) was carried out
analogously to Example 11. The volatile components were removed in vacuo, and the resulting
residue was dissolved in methanol and loaded onio a silica gel plug. The plug was then loaded
onto a silica gel column and eluted with 1:1 dichloromethane: ethyl acetate to afford Intermediate
223(a) (107 mg) as a yellow solid contaminated with N,N-dimethylformamide which was carried

on directly to the next step.

. "H NMR (ds-DMSO): 8 11.57 (s, 1H), 10.14 (s, 1H), 10.03 (s, 1H), 7.98 (s, 1H), 7.94 (s, 1H), 7.56

(s, 1H), 7.54 (s, 1H), 6.85 (d, 1H, J = 8.48 Hz), 4.15-3.99 (m, 2H), 3.99-3.85 (m, 1H), 2.92-2.76
(m, 2H), 1.78-1.45 (m, 10H), 1.42 (s, 9H), 1.37 (s, 9H), 1.22-0.97 (m, 5H). | |
LCMS: (M+H") 623.2, (M+Na") 645.2; (M-H) 621.2.

Step 2. Preparation of Title Compound: {R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-piperidin-4-yl-
5,6-dihydro-1H-[1,2}diazepino[4,5,6-cd]indoi-8-yl)-acetamide; dihydrochloride

Preparation of the title compound from Intermediate 223(a) (100 mg, 0.161 mmol) and 4.0 M HCI
in dioxane (1.6 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner, afforded the title compound (63.2 mg, 0.128 mmol) as a yellow powder in a combined

"vyield of 82% for steps 1 and 2.
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'H NMR (dz-DMSO): 5 11.98 (s, 1H), 10.82 (s, 1H), 10.24 (s, 1H), 9.21-9.06 (m, 1H), 9.06-8.87
(m, 1H), 8.35 (s, 3H), 8.04 (s, 1H), 7.64 (d, 1H, J= 1.70 Hz), 7.60(s, 1H), 3.47-3.28 (m, 4H), 3.10-
3.29 (m, 2H), 2.10-1.86 (m, 4H), 1.86-1.52 (m, 6H), 1.28-0.94 (m, 5H).

LCMS: (M+H") 423.2, (M+Na") 445.1; (M-H) 421.3.
HRMS: (M+H ) caled for Cx3HaiNgO,, 423.2508, found 423.2492.

N
7
(ng b
N
/
Intermediate 222(a), « N NBoc
Example 222 . HATU, EtsN, DMF, 72% N
224(a)

HCI
4N HC| (Dioxane)
> NH.HCH
CH,Cly, 99%

Step 1. Preparation of 4-{6-0xo—8-[(1 ,2-trans)-(2-pyridin-3-yl-cyclopropanecarbonyl)-amino]-
5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-y[}-piperidine-1-carboxylic acid terf-butyl
ester 224(a)

Preparation of intermediate 224(a) from Intermediate 222(a) of Example 222 (60 mg, 0.157
mmol), (1,2-trans)-2-pyridin-3'-yl-cyclopropanecarboxylic acid (40.2 mg, 75%, 0.172 mmol),
triethylamine (0.086 mL, 0.617 mmol), and O-(7-azabenzotriazol-1-yi}-N,N,N’ N~
tetramethyluronium hexaﬂuorophosphate (71.5 mg, 0.188 mmol) in N,N-dimethyiformamide (8.0
mL) was carried out analogously to Example 11. The volatile components were removed in vacuo,
and the resulting residue was dissolved in methanol and loaded onto a silica gel plug. The plug
was then loaded onto a silica gel column and eluted with 25:1 dichloromethane: methanol to
afford Intermediate 224(a) (59.2 mg, 0.112 mmol) as a yellow solid in 72% yield.

'H NMR (ds-DMSO): 8 11.59 (s, 1H), 10.39 (s, 1H), 10.14 (s, 1H), 8.65 (d,k 1H, J= 2.07 Hz), 8.53
(dd, 1H, J=4.99, 1.41 Hz), 7.98 (d, 1H, J = 1.70 Hz), 7.84 (d, 1H, J=7.91 Hz), 7.59-7.53 (m, 3H),
4.16-4.02 (m, 3H), 2.95-2.74 (m, 2H), 2.22-2.13 (m, 1H), 1.78-1.45 (m, 7H), 1.42 (s, 9H).

LCMS: (M+H") 529.1; (M-H) 527.2.
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Step 2. Preparation of Title Compound: (1,2-trans)~(2-Pyridin-3-yl-cyclopropanecarboxylic
acid (6-oxo-2-piperidin-4-yl-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6-cdjindol-8-yl)-amide;
dihydrochloride
Preparation of the title compound from Intermediate 224(a) (50 mg, 0.095 mmol) and 4.0 M HCl in
dioxane (0.5 mL) was carried out analogously fo Example 91. Isolation, also in an analogous
manner, afforded the title compound (47.4 mg, 0.095 mmol) as a yellow powder in 99% yield.

'H NMR (ds-DMSO): § 11.87 (s, 1H), 10.59 (s, 1H), 10.20 (s, 1H), 9.18-9.00 (m, 2H), 8.89 (br s,
2H), 8.72 (d, 1H, J=5.09 Hz), 8.33 (d, 1H, J = 8.10 Hz), 8.07 (s, 1H), 7.96 (dd, 1H, J=8.10, 7.72
Hz), 7.60 (d, 2H, J = 5.00 Hz), 3.47-3.29 (m, 3H), 3.11-2.84 (m, 2H), 2.75-2.61 (m, 1H), 2.40-2.29
(m, 1H), 2.09-1.84 (m, 4H), 1.70-1.54 (m, 2H).

LCMS: (M+H") 429.2, (M+Na®) 451.1; (M-H) 4271,

HRMS: (M+H") calcd for CogHpsNsO,, 429.2039, found 428.2021.

2-phenylcyclopropanecarboxamide

HO, = o INN
HO =

Intermediate 147(d), - A N
Exampie 147 PA(dPPACT, 2MNazCOs pooin N\ 4
H
DMF, 80 °C, 82%
. 225(a)
HN—N
0. A\
4N HCI (Dioxane) 4 — - HATU, Et3N, DMF
o N -
CHyCl CIH.H;N u \ W 0
225(b) “'J‘LOH .
25%
HN—N
0. A\
O A -
@\ AL Wi
v
H H

Step 1. Preparation of tert-Butyl 6-ox0-2-pyridin-4-yi-5,6-dihydro-1H-[1,2]diazepino[4,5,6-
cdjindol-8-yicarbamate 225(a)
A mixture of Intermediate 147(d) of Example 147 (0.50 g, 1.3 mmol), 4-pyridy! boronic acid (0.25

" g, 2.0 mmol), [1,1*- bis(diphenylphosphino)ferroceneldichloropalladium (I (106 mg, 0.13 mmol)

and 3.0 M aqueous sodium carbonate (3.3 ml) in N,N-dimethylformamide (20 ml) was stirred at
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100 °C for 4 hours. The volatile components were removed in vacuo and the residue was
subjected to on silica gel chromatography, eluting with CH,Cl;:methanol (95:5 increasing to
90:10). Intermediate 225(a) (0.41 g) was obtained in 82% yield.

'H NMR (ds-DMSO): 5 12.22 (s, 1H), 10.52 (s, 1H), 9.60 (s, 1H), 8.74 (s, 1H), 8.72 (s, 1H), 7.85
(d, H, J= 1.7 Hz), 7.75 (d, 1H, J= 1.7 Hz), 7.60-7.72 (m, 3H), 1.51 (s, 9H).
LCMS (M*+1): 378.1

Step 2. Preparation of 8-A}nino-2-pyridin4-yl-1 ,5-dihydro-6H-[1,2]diazepino[4,5,6-cd}indol-
6-one hydrochloride 225(b) ‘

To a mixture of Intermediate 225(a) (0.38 g, 1.0 mmol) in CH,Cl, (30 ml), was added 1M HCl! in
diethyl ether (20 ml). The mixture was then stirred at room temperature for 2 hours. The volatiles
were removed in vacuo to provide Intermediate 225(b) which was carried' on directly to the next
step without further purification. _
Step 3. Preparation of Title Compouqd: (1R,2R)-N-(6-Oxo-2-pyridin-4-yl-5,6-dihydro-1 H-
[1,2)diazepino[4,5,6-cd]indoi-8-yl)-2-phenylcyciopropanecarboxamide

A solution of Intermediate 225(b) (ca. 0.5 mmol), (1R,2R)-2-phenyl-cyclopropanecarboxylic acid
(113 mg, 0.7 mmol), triethylamine (0.4 ml) and O-(7-azabenzotriazol-1-yl)-N,N,N’N-
tetramethyluronium hexafluorophosphate (0.23 g, 0.6 mmoal) in 10 ml of N,N-dimethylformamide
was stirred at room temperature for 3 hours. The mixture was subjecféd to preparative HPLC to
afford the title compound (107 mg, 0.25 mmol) in 25% yield for steps 2 and 3.

"H NMR (de-DMSO): § 12.25 (s, 1H), 10.49 (s, 1H), 10.44 (s, 1H), 8.67 (s, 1H), 8,65 (s, 1H), 8.16
(s, 1H), 7.48-7.91 (m, 4H), 7.20-7.46 (m, 2H), 6.96-7.20 (m, 3H), 2.26-2.40 (m, 1H), 1.94-2.13 (m,
1H) 1.39-1.60 (m, 1H), 1.22-1.38 (m, 1H).

HRMS calculated for C,sH:gN50, 422.1617 (M+H), found 422.1626.

Example _ 226: N—(6—Oxo-2-pvridin—4—vl-546-dihvdro—1H-[ 1.2]diazepinol4.5.6-cdjindol-8-y})-(1,2-

trans)-2-pyridin-3-yicyclopropanecarboxamide

HN—N
o A\
/N O \ -
| WA
XN N N
H H

Preparation of example 226 from Intermediate 147(d) of Example 147 (200 mg, 0.529 mmol) was
carried out analogously to the preparation of Example 225 in three steps except that (1,2-trans)-2-
pyridin-3-yl-cyclopropanecarboxylic acid was used instead of (1R,2R)-2-phenyl-
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cyclopropanecarboxylic acid in step 3. Isolation, also in an analogous manner, afforded the title
compound (54 mg) as a yellow powder in 25% yieid overall.
"H NMR (ds-DMSO): & 12.26 (s, 1H), 10.49 (s, 1H), 10.47 (s, 1H), 8.67 (s, 1H), 8.65 (s, 1H), 8.46
(s, 1H), 8.30-8.43 (d, 1H, J = 4.7 Hz), 8.16 (é, 1H), 7.57-7.88 (m, 4H), 7.45-7.57 (m, 1H), 7.19-
7.41 (m, 1H), 2.32-2.42 (m, 1H), 2.01-2.20 (m, 1H), 1.46-1.65 (m, 1H), 1.32-1.46 (m, 1H).
HRMS calculated for Cy4H1sNsO, 423.1569 (M+H), found 423.1598.

Example 227: (2.9-Dichioro-6-ox0-5.6-dihydro-1H-[1,2]digzepinof4,5.6-cdlindol-8-yl)-carbamic
acid tert-butyl ester :

Intermediate 147(c), ~ NCS: DMF

Example 147

Y

60 °C, 35% BocHN”
Cl

To a solution of Intermediate 147(c) of Example 147 (1.5 g, 5 mmol) in CHCI;,'(‘IO mL) and N,N-
dimethytformamide (15 mL), was added N-chlorosuccinimide (701 mg, 5.25 mmol). The mixture
was heated to 60 °C and stirred for 3 hours. Chloroform, N,N-dimethylformamide and water were
added. Following extractive work-up with chloroform, the organic layer was dried over Na,S0O, and
filtered. Evaporation of the volatile components gave a deep brown residue to which methanol
was added. Filtration and collection of the solids gave the titie compound (648 mg) as deep brown
solid whose purity by NMR and HPLC was estimated to be about 70%.

'H-NMR (ds-DMSO); & 13.15 (s, 1H), 10.62 (s, 1H), 8.90 (s, 1H), 7.65 (s, 1H), 7.39 (s, 1H), 1.47

. (s, OH).

LCMS: (M+H") 370.2,
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Example _228: {R)- 8-(2-Amino-2-cyclohexyl-acetylaming)-6-o0x0-5.6-dihydro-14-

[1.21diazepinol4.5.6-cdlindole-2-carboxylic acid (2-dimethylamino-ethyl)-amide; dihydrochloride

0 : '
O o

Y H N _/—?\(

HN \

interediate 171(a), NHBoc . O\/ﬁ\ A
Example 171 EDCI, EtoN, 4-DMAP - . \
DMIF, 24% NHBok! H
228(a)
H=CI
4N HCI (Dioxane) o A HN_./—N\
CH,Clp, 99% : N N N
H H H
H—CI NH,

Step 1. Preparation of (R)-{Cyclohexyl-{2-(2-dimethylamino-ethylcarbamoyl)-6-ox0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yicarbamoyl]-methyl}-carbamic acid tert-butyl
ester 228(a)

Preparation of intermediate 228(a) from Intermediate 171(a) of Example 171 (200 mg, 0.571
mmol), (R)-tert-butoxycarbonylamino-cyclohexyl-acetic acid . (147 mg, 0.571 mmol), (3-
dimethylamino-propyl)-ethyl-carbodiimide hydrochioride (131 mg, 0.686 mmol), and 4-
dimethylaminopyridine (84 mg, 0.688 mmol) in N, N-dimethylformamide (8.0 mL) was carried out
analogously to Example 190, step 2. When the reaction was judged complete, the volatile
components were removed in vacuo, and the resulting residue was dissolved in methanol and
loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with
40:3:0.3 dichioromethane: methanol: ammonium hydroxide to afford Intermediate 228(a) (77 mg,
0.139 mmol) as a yellow solid in 24% yield.

"H NMR (ds-DMSO): & 12.85 (s, 1H), 10.66 (s, 1H), 10.26 (s, 1H), 8.83 (br s, 1H), 8.98 (br s, 1H),
8.16 (s, 2H), 7.76 (s, 1H), 6.93 (d, 1H, J = 9.23 Hz), 4.18-4.03 (m, 1H), 4.01-3.85 (m, 1H), 3.71-
3.56 (m, 2H), 2.83 (s, 8H), 1.78-1.45 (m, 6H), 1.37 (s, 9H), 1.21-0.83 (m, 5H). LCMS: (M+H")
554.2, (M+Na") 576.1; (M-H)" 552.2.

Step 2. Preparation of Title Compound: (R)- 8-(2-Amino-2-cyclohexyl-acetylamino)-6-oxo-
5,6-dihydro-1H-[1,2]diazepinof4,5,6-cd]indole-2-carboxylic acid (2-dimethylamino-ethyl)-
amide; dihydrochloride

Preparation of the title compound from Intermediate 228(a) (75 mg, 0.136 mmol) and 4.0 M HCl in
dioxane (1.36 mi) was carried out analogously to Example 91. Isolation, also in an -analogous
manner, afforded the title compound (71.3 mg, 0.136 mmol) as a yellow powder in 99% yield.

'H NMR (dg-DMSO): 5 12.95 (s, 1H), 10.98 (s, 1H), 10.70 (s, 1H), 10.08 (br s, 1H), 8.16 (s, 1H),
8.37 (s, 3H), 8.21 (s, 1H), 8.13 (d, 1H,-J= 1.32 Hz), 7.79 (d, 1H, J = 1.51 Hz), 3.85-3.74 (m, 1H),
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3.65 (d, 2H, J = 5.84 Hz), 3.30 (d, 2H, J = 6.41 Hz), 2.83 (d, 6H, J = 4.71 Hz), 1.93-1.52 (m, 6H),
1.29-0.97 (m, 5H).

- LCMS: (M+H") 454.2, (M+Na") 476.1; (M-H) 452.1.

HRMS: (M+H+) calcd for Ca3H3aN705, 454.2567, found 454.2574.
Example _229: N-{Cyclohexyimethyl)-N'-(6-0x0-5.6-dihydro-1H-[1,2]diazepinol[4,5.6-cdlindol-8-

yllurea

Preparation of example 229 from the titie compound of Example 2 (25 mg, 0.11 mmol), N,N-
disuccinimidyl carbonate (27 mg, 0.11 mmol), N, N-diisopropylethylamine (0.024 mL, 0.21 mmol)
and 1-cyclohexyimethanamine (0.028 mL, 0.021 mmol) in N,N-dimethylformamide (1.0 mL) was
carried out analogously to Example 207. Purification, also in an analogous manner, afforded the
title compound (4 mg, 0.009 mmol) as yellow powder in 8% yield.

'H NMR (CDCly/methanol-d,): § 8.02 (s, 1H), 7.42 (s, 1H), 7.28 (s, 1H), 7.18 (s, 1H), 3.06 (d, 2H,
J=5.84 Hz), 1.82-1.71 (m, 5H), 1.34-1.18 (m, 5H), 0.97 (m, 1H).

LCMS: (M-H) 338.1, (M+Na") 362.1.

Exampie 230; (1R, 2R)-2-Phenvl-cyclopropanecarboxylic acid (2-morpholin-4-vimethyl-6-0x0-5.6-

dihydro-1H-[1.21diazepinol4.5.6-cdlindol-8-yi

o HN—N
1. KaFe(CN)s, K20s02(0OH)4 o
/
Title compound K2COs, THF, H0 o N
of Example 164 - N
P 2. NalOg THF, Hs0, 22% BocHN H
230(a)
HN'N . 4N HCI (Dioxane)
Morphollne NaBH(OAc)a CHoCly
HCI (Dioxane), THF 71% 2. HATU, EtzN, DMF, 31%

o
230(b) @
| 7 U\OH

g
I
=2
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. Step 1. Preparation of (2-Formyl-6-ox6-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdjindol-8-yl)-
carbamic acid tert-butyi ester 230(a) ,

To a solution of the title compound of Example 164 (48 mg, 0.146 mmol) in 1:1
tetrahydrofuran:HZO (4 mL) was added K,CO; (30 mg, 0.219 mmol), K;OsO,(OH), (7 mg) and

KsFe(CN) (72 mg, 0.219 mmol). The mixture was stirred at room temperature for 2 hours

whereupon water and ethyl acetate were added. Following exiractive work-up, the organic layer
was then dried, filtered, and concentrated. The residue was dissolved in 1:1 tetrahydrofuran:H,0
(2 mL) and sodium periodate (156 mg, 50.73 mmol) was added. The mixture was stirred at room
temperature for 30 min whereupon water and ethyl acetate were added. Following extractive
work-up, the organic layer was then dried, filtered, and concentrated. Silica gel chromatography of
the residue, eluting with 30% ethyl acetate in hexane gave Intermediate 230(a) as a pale yellow
solid (11 mg, 0.034 mmol) in 22% yield.

Step 2. Preparation of (2-Morpholin-4-yimethyl-6-0x0-5,6-dihydro-1H-[1,2]diazepino[4,5,6-
cd]indol-8-yl)-carbamic acid tert-butyl ester 230(b)

To a solution of morpholine (0.32 mL, 3.64 mmol) and powdered 4A molecular sieves (1.0 g) in
tetrahydrofuran (5 mL) was added 4M HCI in dioxane (0.91 mL; 3.64 mmol). After 10 min, a
solution of Intermediate 230(a) (199 mg, 0.607 mmol) in tetrahydrofuran (2 mL) was added
dropwise followed by NaBH(OAc)s (254 mg, 1.2 mmol). The resulting suspension was stirred at

' room temperature for 24 hours. The mixture was quenched with saturated aqueous sodium

bicarbonate and filtered through diatomaceous earth, which was then washed with ethyl acetate.
More ethyl acetate was added to the filtrate, and the aqueous layer was extracted. The combined
organic layers were dried over Na,SO,, filtered, and concentrated. The residue was subjected to
silica gel chromatography eluting with 5 % MeOH/ethyl acetate to give Intermediate 230(b) as a
pale yellow powder (173 mg, 0.43 mmol) in 71% yield.

"H NMR (ds-DMSO): 11.71 (s, 1H), 10,21 (s, 1H), 7.73 (s, 1H), 7.62 (s, 2H), 3.74 (s, 2H), 3.63-
3.61 (m, 4H), 2.43-2.41 (m, 4H), 1.52 (s, 9H).

LCMS: (M+H") 400. ;

Step 3. Preparation of Title compound: (1R,y 2R)-2—Phenyl-cyclopropanecarboxylic acid (2-
morpholin-4-yimethyl-6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide
compound with acetic acid

Preparation of the title compound from Intermediate 230(b) (173 mg, 0.433 mmol) in CHCl, (2
mL) and 4M HCI in dioxane (2 mL) was carried out analogously to the preparation of Example 91.
After concentration, the residue was dissolved in N,N-dimethylformamide (6 mL). (1R, 2R)-2-
Phenyl-cyclopropanecarboxylic acid (84 mg, 0.52 mmol), triethylamine (0.18 mL, 1.3 mmol), and
O-(7-azabenzotriazol-1-yl)-N,N, N, N-tetramethyluronium hexafluorophosphate (247 mg, 0.65
mmol) were added. After 12 hours, the mixture was concentrated and subjected to preparative
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HPLC in a manner analogous to Example 146, Step 2. The title compound (59 mg, 0.13 mmol)
was obtained as a pale yellow powder in 31% yield.
"H NMR (ds-DMSO): 11.84 (s, 1R), 10.42 (s, 1H), 10.28 (s, 1H), 8.10 (s, 1H), 7.67 (s, 1H), 7.64 (s,
TH), 7.39-7.24 (m, 5H), 3.78 (s, 2H), 3.68-3.64 (m, 4H), 2.49-2.47 (m, 4H), 2.14 (m, 1H), 1.56 (m,
1H), 1.42 (m, 1H).
LCMS: (M+H") 444.1

Example 231: N-(6-Oxo-2-pyridin-3-vi-5 6-dihydro-1H-[ 1.2]diazepino[4.5 6-cdlindol-8-y)-(1.2-
trans)-2-pyridin-3-ylcyclopropanecarboxamide

Iz

Preparation of example 231 from Intermediate 147(d) of Example 147 was carried out
analogously to the preparation of Example 225 in three steps except that 3-pyridy! boronic acid
was used instead of 4-pyridyl boronic acid in step 1 and (1,2-trans)-2-pyridin-3-yl-
cyclopropanecarboxylic acid was used instead of (1 R,2R)-2-phenyl-cyclopropanecarboxylic acid in
step 3. Isolation, also in an analogous manner, afforded the fitle compound (69 mg) as a yellow
powder in 33% yield overall. _

'H NMR (de-DMSO): § 12.19 (s, 1H), 10.30-10.50 (m, 2H), 8.81 (m, 1H), 8.60 (m, 1H), 8.46 (m,
1H), 8.36 (m, 1H), 8.13 (m, 1H), 7.93-8.08 (m, 1H), 7.37-7.69 (m, 4H), 7.27 (m, 1H), 2.40 (m, 1H),
2.08 (m, 1H), 1.28-1.80 (m, 2H).

HRMS caiculated for Cy4HsNsO, 423.1569 (M+H), found 423.1590.

2-phenyicyclopropanecarboxamide

HN—N
EC\%—O
(o] N -
‘ QV“‘JLN N \ b{
H H

Preparation of example 232 from Intermediate 147(d) of Example 147 was carried out

analogously to the preparation of Example 225 in three steps except that 3-pyridyl boronic acid
was used instead of 4-pyridyl boronic acid in step 1. Isolation, also in an analogous manner,
afforded the title compound (18 mg) as a yellow powder in 8% yield overall.
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'H NMR (ds-DMSO): § 12.18 (s, 1H), 10.28-10.54 (m, 2H), 8.81 (m, 1H), 8.60 (m, 1H), 8.13 (m,
1H), 7.95-8.08 (m, 1H), 7.57-7.70 (m, 1H), 7.49-7.57 (m, 1H), 7.38-7.48 (m, 1H), 7.01-7.34 (m,
3H) 4.05 (m, 1H), 2.32 (m, 1H), 2.03 (m, 1H), 1.46 (m, 1H), 1.32 (M, 1H).

HRMS calculated for CosH1gNsO, 422.1617 (M+H), found 422.1598.

Example 233: (1R.2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-{3-dimethylamino-prop-1-vnvi}-6-
ox0-5,6-dihydro-1H-[1.21diazepinol4.5 6-cdlindol-8-vil-amide

Intermediate 147(d), — - BoctHN
Example 147 " Pd(PPhg)oCl, Cul, TMG oc
DMF, 90 °C, 43% 233(a)
HN—-N 0

o N \ H=Ci A
4N HC! (Dioxane) 4 N— H
CHgClp, 99% H~Cl HpN g HATU, Ets3N, DMF, 76%

233(b)

"Step 1. Preparation of [2-(3-Dimethylamino-prop-1-ynyl)-6-0xo0-5,6-dihydro-1H-

[1,2]diazepino[4,5,6-cd]indol-8-yl]-carbamic acid tert-butyl ester 233(a)

Under argon atmosphere, dimethyl-prop-2-ynyl-amine (198 mg, 238 mmol),
dichlorobis(triphenylphosphine)palladium(il) (27.6 mg, 0.039 mmol), copper! iodide (7.8 mg, 0.041
mmol) and NN, N,N-tetramethylguanidine (812 mg, 7.93 mmol) were added to a solution of
intermediate 147(d) from Example 147 (300 mg, 0.794 mmol) in N,N-dimethylformamide (3 mL)
and dioxane (12 mL). The reaction was heated at 90 °C for 4 hours at which point the volatile
components were removed in vacuo. The resulting residue was dissolved in methanol and loaded
onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 20:1:0.1
dichloromethane: methanol: ammonium hydroxide to afford Intermediate 233(a) (130 mg, 0.341
mmol) as a yellow solid in 43% yield.

- "H NMR (ds-DMSO): 5 12.09 (s, 1H), 10.45 (s, 1H), 9.54 (s, 1H), 7.71 (s, 1H), 7.65 (d, 1H, J =

1.51 Hz), 7.40 (s, 1H), 3.61 (s, 2H), 2.27 (s, 6H), 1.47 (s, 9H).
LCMS: (M+H") 382.1, (M+Na") 404.1; (M-H) 380.1.
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Step 2. Preparation  of 8-Amino-2-(3-dimethylamino-prop-1-ynyl)-1,5-dihydro-
[1,2]diazepino[4,5,6-cd]indol-6-one; dihydrochioride 233(b) ‘
Preparation of intermediate 233(b) from Intermediate 233(a) (126 mg, 0.331 mmol) and 4M HCl in
dioxane (1.68 mL) was carried out analogously to Example 91. Isolation, also in an analogous '
manner, afforded intermediate 233(b) (117 mg, 0.331 mmol) as a yellow powder in 99% yield.

'H NMR (dg-DMSO): & 12.56 (br s, 1H), 10.68 (s, 1H), 7.58 (s, 1H), 7.36 (s, 1H), 7.24 (s, 1H), 4.46
(s, 2H), 2.88 (s, 6H).

LCMS: (M+Na*) 304.1; (M-H)  280.1. _

Step 3. Preparation of Title Compound: (1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-
(3-dimethylamino-prop-1-ynyl)-6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdjindol-8-yl]-
amide ‘ _ ) “
Preparation of the title compound from Intermediate 233(b) (110 mg, 0.312 mmol), (1R,2R)-2-
phenyl-cyclopropanecarboxylic acid (656 mg, 0.339 mmol), triethylamine (0.189 mL, 1.36 mmol),
and O-(7-azabenzotriazol-1-yl)-N,N, N, N'tetramethyluronium hexafluorophosphate (155 mg,
0.408 mmol) in N,N-dimethylformamide (10.0 mL) was carried out analogously to Example 11.
The volatile components were removed in vacuo, and the resuiting residue was dissolved in
methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and
eluted with 40:3:0.3 dichloromethane: methanol: ammonium hydroxide to afford the titie
compound (100 mg, 0.235 mmol) as a yellow-brown solid in 76% yield.

'H NMR (ds-DMSO):"S‘ 12.24 (s, 1H), 10.53 (s, 1H), 10.47 (s, 1H), 8.10 (d, 1H, J = 1.32 Hz), 7.62
(d, 1H, J=1.51 Hz), 7.45 (s, 1H), 7.33-7.25 (m, 2H), 7.23-7.15 (m, 3H), 3.84 (s, 2H), 2.44 (s, 6H),
2.42-2.32 (m, 1H), 2.12-2.02 (m, 1H), 1.55-1.45 (m, 1H), 1.42-1.32 (m, 1H).

LCMS: (M+H") 426.0, (M+Na") 448.1; (M-H)  424.1.

HRMS: (M+H") calcd for Cas5H24NsO,, 426.1930, found 426.1911.

Example 234: (1R, 2R)-2-Phenvyi-cyclopropanecarboxvlic acid [2-(4-methyl-piperazine-1-carbonyl)-
6-0x0-5,6-dihydro-1H-1.21diazepinol4. 5.6-cdlindol-8-yil-amide (acetic acid salt)
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HN—N NCH,
A N ()7
) : HN NCH, N
Intermediate 147(d), N/ - N\
Example 147 vl
Pd(PPhg)s, CO, DMF, 50% BocHN N
H
234(a)
1. 4N HCI (Dioxane) HN—N CH
T—N 3
o N

CH2Clp

| )
> o) A /U\OH
2. HATU, EtsN, DMF, 15% A

QA

Step 1. Preparation of [2-(4-Methyl-piperazine-1-carbonyl)-6-ox0-8,6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indol-8-yl]-carbamic acid tert-butyl ester; compound with acetic
acid 234(a) ‘

Preparation of intermediate 234(a) from Intermediate 147(d) of Example 147 (453 mg, 1.2 mmol),
N-methylpiperazine (0.66 mL, 6 mmol), and tetrakis(triphenylphosphine)palladium(0) (105 mg,
0.09 mmol) in N,N-dimethylformamide (7 mL) was carried out analogously to the preparation of
Example 161 except that tetrakis(triphenylphosphine)paliadium(0) was used as the catalyst
instead of bis(diphenylphosphino)ferrocenedichloropalladium (ll). After concentration, the residue
was subjected to preparative HPLC (Peeke Scientific, HI-Q C18 reverse phase 5u, 100A,
250x21.2 mm column) eluting with CH3;CN and 0.1% acetic acid in water at a flow rate of 20
mL/min using a gradient of 5-95% CH3CN over 40 min to give Intermediate 234(a) (254 mg, 0.6
mmol) as a pale green powder in 50% vield.

*H NMR (de-DMSO): 12.06 (s, 1H), 10.46 (s, 1H), 9.52 (s, 1H), 7.74 (s, 1H), 7.64 (s, 1H), 7.37 (s,
1H), 3.49-3.48 (m, 4H), 2.29-2.28 (n’i, 4H), 2.20 (s, 3H), 1.42 (s, 9H).

LCMS: (M+H") 426.1

Step 2. Preparation bf Title compound: (1R, 2R)-2-Phenyl-cyclopropanecarboxylic acid [2-
(4-methyl-piperazine-1-carbonyl)-6-oxo0-5,6-dihydro-1H-[1,2)diazepino[4,5,6-cd}indol-8-yl}-
amide (acetic acid sait) ’ A

Preparation of the title compound from Intermediate 234(a) (445 mg, 1.06 mmol) in CH,Cl, (5 mL)
and‘4M HC! in dioxane (6 mL) was carried out analogously to'Example 91. After concentration,
the residue was dissolved in N N-dimethylformamide (5 mL). (1R, 2R)-2-Phenyl-
cyclopropanecarboxylic acid (162 mg, 1.0 mmol), triethylamine (0.42 mL, 3 mmol), and O-(7-
azabenzotriazol-1-yl)-N, N, N’ Ntetramethyluronium hexafiuorophosphate (456 mg, 1.2 mmol) was

o
Iz
Iz
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sequentially added. After 12 hours, the mixture was concentrated. The crude product was
purified by preparative HPLC in a manner analogous to Example 146, Step 2, to give the title
compound as a pale yellow powder (74 mg, 0.16 mmol) in 15% vyield.
'H NMR (dg-DMSO): 12.25 (s, 1H), 10.59(s, 1H), 10.51 (s, 1H), 8.18 (s, 1H), 7.69 (s, 1H), 7.49 (s,
1H), 7.34-7.19 (m, 5H), 3.63 (brs, 4H), 2.56 (s, 3H), 2.40-2.30 (m, 4H), 2.11 (m, 1H), 1.56 (m,
1H), 1.42 (m, 1H).
LCMS: (M+H") 444.1
Example 235: (1R.2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propyl)-6-oxo-
5.6-dihydro-1H-[1,2]diazepinol4,5.6-cdlindol-8-yl}-amide

o HN—N\ \\'
F
L AL |

In a manner analogous to that of Example 183, 10% palladium on activated carbon (20 mg) was
added to a solution of the title compound of Example 233 (20 mg, 0.047 mmol) in methanol (3
mL). The reaction mixture was purged with H, and stirred at room temperature under H, (1 atm.)
for 1 hour. The reaction mixture was loaded onto a silica gel plug. The plug was then loaded onto
a silica gel column and eluted with 20:1:0.1 dichloromethane: methanol: ammonium hydroxide to
afford the title compound (8 mg, 0.0186 mmol) as a yellow solid in 40% yield.

'H NMR (ds-DMSO): & 11.70 (s, 1H), 10.34 (s, 1H), 10.17 (s, 1H), 8.04 (d, 1H, J = 1.51 Hz), 7.52
(d, 1H, J = 1.61 Hz), 7.48 (s, 1H), 7.33-7.25 (m, 2H), 7.23-7.14 (m, 3H), 2.98-2.81 (m, 4H), 2.66
(br s, 6H), 2.41-2.31 (m, 1H), 2.11-2.02 (m, 1H), 2.01-1.87 (m, 2H), 1.53-1.43 (m, 1H),v 1.41-1.31
(m, 1H). .

LCMS: (M+H") 430.1, (M+Na") 452.1; (M-H)  428.1.

HRMS: (M+H") calcd for CpsHzsN502, 430.2243, found 430.2240.

Example 236: (1R.2R)- 2-Phenyl-cyclopropanecarbo
oxo-5.6-dihydro-1H-]1.2]diazepinol4,5.6-cdlindol-8-yll-amide

0 N NMe,

Ho, Lindlar's Catalyst
Example 233 - ﬁ\ N /
quinoline, MeOH, 66% TSN
; . H H

To a mixture of the tille compound from Example 233 (45 mg, 0.106 mmol), Lindlar catalyst (45
mg), and quinoline (4.1 mgq, 0.032 mmol) was added anhydrous methanol (3 mL). The reaction
mixture was purged with H, and stirred at room temperature under H; (1 atm) for 2.5 hours. The
reaction mixture was loaded onto a silica gel plug. The plug was then loaded onto a silica gel
column and eluted with 20:1:0.1 dichloromethane: methanol: ammonium hydroxide to afford the
title compound (30 g, 0.070 mmol) as a yellow solid in 66% yield.
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"H NMR (de-DMSO): 5 13.07 (s, 1H), 10.41 (s, 1H), 10.32 (s, 1H), 8.11 (d, 1H, J = 1.70 Hz), 7.57
(s, 1H), 7.54 (d, 1H, J = 1.70 Hz), 7.33-7.25 (m, 2H), 7.23-7.14 (m, 3H), 6.88 (d, TH, J = 12.25 -
Hz), 5.91 (dt, 1H, J = 12.06, 6.22), 3.16 (d, 2H, J = 5.65 Hz), 2.42-2.33 (m, 1H), 2.28 (s, 6H), 2.12-
2.03 (m, 1H), 1.53-1.44 (m, 1H), 1.41-1.31 (m, 1H). S
LCMS: (M+H") 428.1, (M+Na") 450.0; (M-H)" 426.0.

HRMS: (M+H" ) calcd for CasHysNsO,, 428.2087, found 428.2082.

Title Compound
of Example 206 py(PPh,),Cly, Cul, TMG

DWF, 80 °C, 30%

237(b)

H~-CI

4N HCI (Dioxane) o] A\
o > ,.t\u\N HN——
CHxClp, 7% H H

Step 1. Preparation of (1R,2R)-Methyl-(3-{6-oxo-8-[(2-phenyl-cyclopropanecarbonyi)-
amino]-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd}indoi-2-yl}-prop-2-ynyl)-carbamic acid fert-
butyl ester 237(b)

Intermediate 237(a) was prepared by stirring methyl-prop-2-ynyl-amine (0.5 g, 7.23 mmol), di-tert-
buty! dicarbonate (1.74 g, 7.97 mmol) and 2,6-dimethyl-pyridine (0.088 g, 0.72mmol) in anhydrous
acetonitrile (10 mL) at room temperature for 16 hours. The solvent was evaporated and the
residue was subjected to silica gel chromatography eluting with ethyl acetate to afford
Intermediate 237(a) (1 9, 5.91 mmol) as colorless oil in 82% yield. In a manner analogous to that
of Example 233, Step 1, under an argon atmosphere, intermediate 237(a) (66 mg, 0.39 mmolj),
dichlorobis(triphenylphosphine)paliadium(il) (4.6 mg, 0.0066 mmol), copperl iodide (1.2 mg,
0.0083 mmol) and N,N,N,N-tetramethylguanidine (150 mg, 1.30 mmol) were added to a solution
of the fitle compound from Example 206 (55 mg, 0.13 mmol) in N,N-dimethylformamide (0.5 mL)

" and dioxane (2 mL). The reaction was heated at 90 °C for 3 hours at which point the volatile

components were removed in vacuo. The resulting residue was dissolved in methanol and loaded
onto a silica ge! plug. The plug was then loaded onto a silica gel column and eluted with 3.2
dichloromethane:ethyl acetate to afford intermediate 237(b) (20 mg, 0.039 mmol) as a yellow solid

in 30% vield.
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" H NMR (ds-DMSO): § 12.22 (s, 1H), 10.51 (s, 1H), 10.46 (s, 1H), 8.08 (d, 1H, J = 1.51 Hz), 7.61
(d, 1H, J = 1.70 Hz), 7.41 (s, 1H), 7.33-7.25 (m, 2H), 7.22-7.15 (m, 3H), 4.37 (s, 2H), 2.90 (s, 3H),
2.41-2.33 (m, 1H), 2.11-2.02 (m, 1H), 1.54-1.45 (m, 1H), 1.42 (s, 9H), 1.39-1.32 (m, 1H)

LCMS: (M-H) 510.0.

Step 2. Preparation of Title Compound: (1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-
(3-niethylamino-prop-1-ynyl)-s-oxo-s,s-dihydro-1H-[1 ,2]diazepino[4,5,6-cd]indol-8-yl}-amide
(hydrochiloric salit)

Preparatlon of the title compound from Intermedlate 237(b) (20 mg, 0.038 mmol) and 4.0 M HCl in
dioxane (0.5 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner afforded the title compound (17 mg, 0.038 mmol) as a yellow powder in 97% vield.

'H NMR (ds-DMSO): & 12.37 (s, 1H), 10.59 (s, 1H), 10.55 (s, 1H), 9.30 (br s, 2H), 8.14 (s, 1H),
7.85 (s, 1H), 7.58 (s, 1H), 7.36-7.24 (m, 2H), 7.24-7.12 (m, 3H), 4.27 (s, 2H), 2.66 (s, 3H), 2.41-
2.29 (m, 1H, partial obscured), 2.17-2.03 (m, 1H), 1.56-1.44 (m, 1H), 1.43-1.31 (m, 1H).

LCMS: (M-H) 410.1. ~

HRMS: (M+H") caled for C24H22N502, 412.1774, found 412.1768.

ynyl)-6-0x0-5,6-dihvdro-1H-[1,2]diazepino[4.5,6-cdlindoi-8-vil-amide: dihvdrochloride

N
Z HN—N
S oy N
N -
H / o A
Intermediate 206(z), - < r
Example 206 EDC, 4-DMAP, DMF, 56% N N
- 238(a)
HN—N
e N
Intermediate 237(a), N
Example 237 ~ | 0 N 4N HCI (Dioxane)
> X N N BocN— —
Pd(PPh3)2Clp, Cul, TMG H H CH,Cly, 85%
DMF, 90 °C, 37% 238(b)
o NN
H-CI N
N H—Cl
‘e l (0] \ —_—
x “~N N HN—
H H

Step 1. Preparation of (1,2-trans)-2-Pyridin-3-yl-cyclopropanecarboxylic acid (2-bromo-6-
ox0-5,6-dihydro-1H-[1,2]diazepino[4.5,6-cd]indol-8-yl)-amide 238(a)
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Preparation of intermediate 238(a) from intermediate 206(a) of Example 206 (120 mg, 0.38
mmol), (1,2-trans)-2-pyridin-3-yl-cyclopropanecarboxylic acid (106 mg, c.a 0.487 mmol, purity c.a.
75%), (3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (88 mg, 0.461 mmol), and 4-
dimethylaminopyridine (56 mg, 0.458 mmol) in N, N-dimethylformamide (15.0 mL) was carried out
analogously to the preparation of Example 190, step 2. When the reaction was judged complete,
the volatile components were removed in vacuo, the resulting residue was dissolved in methanol
and loaded onto a silica gel plug. The piug was then loaded onto a silica gel column and eluted
with 50:3 dichloromethane:methanol to afford Intermediate 238(a) (90 mg, 0.212 mmol) as a
yellow solid in 56% yield.

'H NMR (ds-DMSO): § 12.60 (s, 1H), 10.46 (s, 1H), 10.45 (s, 1H), 8.50 (d, 1H, J = 1.88 Hz), 8.40
(dd, 1H, J = 4.62, 1.41 Hz), 8.08 (d, 1H, J=1.70 Hz), 7.60 (d, 1H, J = 1.51 Hz), 7.56 (dt, 1H, J =
7.96, 1.86 Hz), 7.32 (dd, 1H, J = 7.91, 4.90.Hz), 7.27 (s, 1H), 2.45-2.37 (m, 1H), 2.16-2.06 (m,
1H), 1.67-1.49 (m, 1H), 1.49-1.40 (m, 1H). '

LCMS: (M-H) 422.0, 424.0. .

Step 2. Preparation of Methyl-(3-{6-0xo0-8-[(2-pyridin-3-yl-cyclopropanecarbonyl)-amino}-
5,6-dihydro-1H{1,2]diazepino[4,5,6-cd]indol-2-yl}-prop-2-ynyl)-carbamic acid tert-butyl
ester 238(b)

Under argon in a manner analogous to that of Example 233, step 1, Intermediate 237(a) of
Example 237 (54 mg, 0.32 mmol), dichlorobis(triphenyiphosphine)palladium(il) (3.7 mg, 0.0053
mmol), copperl iodide (1.0 mg, 0.0053 mmol) and N,N,N,N-tetramethylguanidine (122 mg, 1.06
mmol) were added to a solution of Intermediate 238(a) (45 mg, 0.106 mmol) in N,N-
dimethylformamide (1 mL) and dioxane (2 mL). The reaction was heated at 90 °C for 2 hours at
which point the volatile components were removed in vacuo. The resulting residue was dissolved
in methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column
and eluted with 20:1:0.1 dichloromethane: methanol: ammonium hydroxide to afford intermediate
238(b) (20 mg, 0.039 mmol) as a yellow solid in 37% yield.

'H NMR (de-DMSO): 8 12.23 (s, 1H), 10.52 (s, 1H), 10.50 (s, 1H), 8.45 (br s, 1H), 8.08 (s, 1H),
7.61 (s, 1H), 7.56 (d, 1H, J = 7.91 Hz), 7.41 (s, 1H), 7.35 (br s, 1H), 4.37 (s, 2H), 2.90 (s, 3H),
2.45-2.38 (m, 1H, partial obscured), 2.16-2.07 (m, 1H), 1.59-1.49 (m, 1H), 1.50-1.44 (m, 1H,
partial obscured), 1.42 (s, 9H),

LCMS: (M+H") 513.2, (M+Na") 535.1; (M-H) 511.1.

Step 3. Preparation of Title Cbmpound: (1,2-trans)-2-Pyridin-3-yl-cyclopropanecarboxylic
acid [2-(3-methylamino-prop-1-ynyl)-6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-
yl}-amide; dihydrochloride
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Preparation of the title compound from Intermediate 238(b) (20 mg, 0.039 mmal) and 4M HCl in

dioxane (0.5 mL) was carried out analogously to Example 91. Isolation, also in an analogous
manner afforded the title compound (16 mg, 0.033 mmol) as a dark red solid in 85% yield.
'H NMR (d-DMSO): & 12.46 (s, 1H), 10.77 (s, 1H), 10.59 (s, 1H), 9.46 (br s, 2H), 8.90 (s, 1H),
8.76 (d, 1H, J=3.77 Hz), 8.34 (d, 1H, J = 7.35 Hz), 8.11 (s, 1H), 8.03-7.90 (m, 1H), 7.69 (s, 1H),
7.59 (s, TH), 4.25 (s, 2H), 2.65 (s, 3H), 2.49 (m, 1H, obscured), 2.41-2.29 (m, 1H, partial
obscured), 1.73-1.55 (m, 2H).

© LCMS: (M-H) 411.1.

HRMS: (M+H") calcd for C23H2NgO,, 413 1726, found 413.1753.
Example 238: (2R)—2-Ammo-2-cvclohexvl—N [2-(3-methylamino-prop-1-ynyl)-6-oxo-5,6-dihvdro-1H-

QL o
- H >‘ \
H 0
intermediate 206(a), Mo o O\)L e
Example 206 EDC, 4-DMAP, DMF, 30% ,'f', t‘o '

239(a)

f

Intermediate 237(a),

Example 237 O N = 4N HC! (Dioxane)
3 . N BocN— >
H CHaCly, 11%

Pd(PPha)Clz, Cul, TMG NHBoH
DMF, 90 °C

239(b)

H—ci NHz

Step 1. Preparation of (R)-[(2-Bromo-B-oxo-S,S-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-
ylcarbamoyl)-cyclohexyl-methyl]-cai'bamic acid tert-butyl ester 239(a)

Preparation of intermediate v239(a) from Intermediate 206(a) of Example 206 (120 mg, 0.38
mmol), (R)-teri-butoxycarbonylamino-cyclohexyl-acetic acid (120 mg, 0.466 mmol), (3~
dimethylamino-pcopyl)-eﬂiyl-carbodiimide hydrochioride (87 mg, 0.455 mmol), and 4-
dimethylaminopyridine (56 mg, 0.459 mmol) in N, N-dimethylformamide (7.0 mL) was carried out
analogously to the preparation of Example 190, step 2. When the reaction was judged complete,
the volatile components were removed in vacuo, and the resulting residue was dissolved in
methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and
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eluted with 1.2:1 dichloromethane: ethyl acetate to afford Intermediate 239(a) (60 mg, 0.116
mmol) as a yeliow solid in 30% yield.
'H NMR (de-DMSO): § 12.59 (s, 1H), 10.46 (s, 1H), 10.14 (s, 1H), 8.06 (s, 1H), 7.64 (s, 1H), 7.27
(s, 1H), 6.90 (d, 1H, J = 8.85 Hz), 3.91 (t, 1H, J = 8.29 Hz), 1.76-1.44 (m, 6H), 1.37 (s, 9H), 1.20- |
0.93 (m, 5H). ’ ~
LCMS: (M-H)" 518.0, 516.0. |
Step 2. Preparation of (R)-{3-[8-(2-tert-Butoxycarbonylamino-2-cyclohexyl-acetylamino)-6-
oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-y[)-prop-2-ynyl}-methyl-carbamic  acid
tert-butyl ester 239(b)
Under an argon atmosphere in a manner analogous to that of Example 233 step 1, Intermediate
237(a) of Example 237 (65 mg, 0.38 mmol), dichlorobis(triphenylphosphine)palladium(ll) (4.5 mg,
0.0064 mmol), copperl iodide (1.2 mg, 0.0063 mmol) and N,N,N,N-tetramethyiguanidine (146 mg,
1.27 mmol) were added to a solution of Intermediate 239(a) (66 mg, 0.127 mmol) in NN-
dimethylformamide (0.5 mL) and dioxane (2 mL). The reaction mixture was heated at 80 °C for 3
hours at which point the volatile components were removed in vacuo. The resulting residue was
dissolved in methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel
column and eluted with 4.1 dichloromethane: ethyl acetate to afford intermediate 239(b) (10 mg)
as a yellow solid contaminated with an unknown impurity.
LCMS: (M+H") 807.2, (M+Na®) 629.3; (M-H) 605.2.
Step 3. Preparation of Title Compound: (2R)-2-Amino-2-cycIohexyl-N—[Z-(3-rhethyIamino-
prop-1-ynyl}-6-oxo-§,6-dihydro-1H-[1,2)diazepino[4,5,6-cd]indol-8-yl]-acetamidede;
dihydrochioride
Preparation of the title compdund from Intermediate 239(b) (10 mg) and 4 M HCI! in dioxane (0.5
mL) was carried out analogously to Example 91. Isolation, also in an analogous manner, included
a further trituration with CH,Cl, which removed the impurity carried along from step 2. The title
compound (6 mg, 0.013 mmol) was obtained as a yellow powder in a combined vield of 11% for
steps 2 and 3. '
'H NMR (ds-DMSO): § 12.52 (s, 1H), 10.90 (s, 1H), 10.66 (s, 1H), 9.37 (br s, 2H), 8.33 (br s, 3H),
8.08 (s, 1H), 7.73 (d, 1H, J = 0.9 Hz), 7.61 (s, 1H), 4.27 (s, 2H), 3.84-3.74 (m, 1H), 2.67 (s, 3H),
1.90-1.54 {m, 6H), 1.27-0.97 (m, 5H).
LCMS: (M+Na®) 429.2; (M-H)  405.2.
HRMS: (M+H") caled for CaoHzrNsO,, 407.2195, found 407.2209.

Example 240: (1,2-trans)-N-{1-(2-Hydroxyethy))-6-oxo-5.6-dihydro-1H-[1 2]diazepinol4,5.6-

cdlindol-8-yl}-2-phenyicyciopropanecarboxamide
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H
intermediate 2(b),. ' . .0 /éo math bromoscetate -

Example 2 —

HATU, EtgN, DMF, 74% KoCO3, DMF, 80 °C

9%
240(a)

MeOH, reflux, 43%

MeO._ O MeO_ O -
) NaBH,, THF /5\/\ 1. P0013 DMF, CHoCly
N~ CH3CH,0H, 46% ./')k N 2. NHNHy.H,0, AcOH

240(b) 240(c)
H
O NN
2
Q N

=
%I

5 Step 1. Preparation of Methyl 6-{[(2-phenylcyclopropyl)carbonyljamino}-1H-indole-4-
carboxylate 240(a) ;
Preparation of intermediate 240(a) from Intermediate 2(b) of Example 2 (2.27 g, 10 mmol), (1,2-
frans)-2-phenyl-cyclopropanecarboxylic acid (1.79 g, 11 mmol), triethylamine (3.0 g, 30 mmol),
and O-(7-azabenzotriazol-1-yI)}-N,N,N', N-tetramethyluronium hexafiuorophosphate (4.18 g, 11
10 mmol) in N,N-dimethylformamide (20 mL) was carried out analogously to Example 11.
Extactivé work-up from ethyl acetate, followed by purification on silica gel column eluting with
CH,Cl./ ethyl acetate afforded Intermediate 240(a) (2.47 g) in 74% yield.
'H NMR (ds-DMSO): § 11.39 (s, 1H), 10.39 (s, 1H), 8.25 (s, 1H), 7.88 (s, 1H), 7.47 (s, 1H), 7.10-
7.40 (m, 5H), 6.86 (s, 1H), 3.89 (s, 3H), 2.33-2.48 (m, 1H), 2.04-2.21,(m, 1H), 1.46-1.63 (m, 1H),
15 1.29-1.45(m, 1H).
LCMS (M+H): 335.1.
Step 2 | Preparation of Methyl 1-(2-methoxy-2-oxoethyl)-6-{[(2-
phenylcyclopropyl)carbonyljamino}-1H-indole-4-carboxylate 240(b)
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intermediate 240(a) (2.40 g, 7.2 mmol), methy! bromoacetate (1.32 g, 8.6 mmol) and K;CO3 (2.0
g, 14.4 mmol) were mixed in N,N-dimethylformamide (25 mL) and stirred at 80 °C for 3 hours.
After ﬁltrétion the filtrate was evaporated, and the residue was subjected to silica gel
chromatography eluting with CH,Cly/ethyl acetate to afford Intermediate 240(b) (2.31 g) in 79 %
yield. | ‘

"H NMR (ds-DMSO): & 10.50 (s, 1H), 8.09 (s, 1H), 7.95 (s, 1H), 7.48 (m, 1H), 7.10-7.38 (m, 5H),
6.90 (m, 1H), 5.16 (s, 2H), 3.91 (s, 3H), 3.70 (s, 3H), 2.30-2.44 (m, 1H), 2.03-2.21 (m, 1H), 1.44-
1.58 (m, 1H), 1.30-1.43 (m, 1H).

LCMS (M+H): 407.1. ;

Step 3. Preparation of Methy! 1-(2-hydroxyethyl)-6-{[(2-phenyicyclopropyl)carbonyljamino}-
1H-indole-4-carboxylate 240(c) ‘

To Intermediate 240(b) (2.0 g, 49 mmol) in 1:1 ethanol:tetrahydrofuran (80 mL) was added NaBH,
(2.0 g, 53 mmol). The mixture was stirred at room temperature overnight. Purification by silica gel
chromatography afforded Intermediate 240(c) (0.85 g) in 46% yield. |
'H NMR (de-DMSO): & 10.45 (s, 1H), 8.27 (s, 1H), 7.89 (d, 1H, J= 1.7 Hz), 749 (d, 1H, J= 1.5
Hz), 7.15-7.35 (m, 5H), 6.87 (d, 1H, J = 3.0 Hz), 4.95 (t, 1H. J = 5.2 Hz), 4.20 (t, 2H, J = 5.7 Hz),
3.91 (s, 3H), 3.60-3.80 (m, 2H), 2.33-2.46 (m, 1H), 2.05-2.18 (m, 1H), 1.43-1.65 (m, 1H), 1.30-
1.43 (m, 1H).

LCMS (M+H): 379.1.

Step 4. Preparation of Title Compound: (1,2-trans)-N-[1-(2-Hydroxyethyl)-6-ox0-5,6-dihydro-
1H{1 ,2]diazepino[4,5,6-cd]indol-8-yI]-2-phenylcyclopropanecarboxamide

With stirring, Intermediate 240(c) in N,N-dimethylformamide (7 ml) was added to a mixture of
POCI; (0.6 mi) and N,N-dimethylformamide (5 mL) at 0 °C. After 1 hour, the reaction was
guenched with water and extracted with ethyl acetate. The organic phase was dried with Na,S04
and filtered. After evaporation of the volatile components, the residue was mixed with methanol
(50 ml) containing hydrazine (1 mL) and refluxed for 5 hours. After the mixture was cooled to
ambient temperature, and the resuiting yellow precipitate was collected by filtration and washed
with methanoi to afford the title comppund (0.37 g) in 43% yield.

'H NMR (ds-DMSO): § 10.41 (s, 1H), d10.25 (s, 1H), 8.12 (d, 1H, J = 1.6 Hz), 7.55 (s, 2H), 745
(s, 1H), 7.10-7.33 (m, 5H), 4.12 (t, 2H, J = 5.1 Hz), 3.67 (}, 2H, J = 5.2 Hz), 2.29-2.40 (m, 1H),
1.99-2.10 (m, 1H), 1.41-1.52 (m, 1H), 1.28-1.38 (m, 1H).

HRMS calculated for CpHyyNsO; 389.1614 (M+H), found 389.1627.

 Example 241 (1R, 2R)-2-Phenyl-cyclopropanecarboxylic acid _(2-hydroxymethyl-8-o0x0-5 6-

dihydro-1H-[1.2-cdldiazepinof4.5.6 lindol-8-yl)-amide
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HN—N
o A\
Intermediate 230(z), -~ \ooHaMeOH - L pw
Exarriple 230 -
BocHN i
241(a)
HN—
1. 4N HCI (Dioxane) o N\

CH,Cly . o 4 OH
2. HATU, EtsN, DMF, 10% "‘JLN N
H H
A
-‘JLO
v o™

Step 1. Preparation of (2-Hydroxymethyl-6-0xo0-5,6-dihydro-1H-{1,2]diazepinof4,5,6-
cdjindol-8-yl)-carbamic acid tert-butyl ester 241(a)

A solution of intermediate 230(a) of Example 230 (26 mg, 0.079 mmol) in methanol (2 mL) was
treated with NaBH, (6 mg, 0.16 mmol) at 0 °C for 15 min. The solution was guenched with
saturated aqueous NH,C! and diluted with ethyl acetate. After exiraction, the organic phase was
washed with brine, dried (Na,SO,), filtered, and concentrated. Silica gel chromatography of the
residue (3.1 ethyl acetate:hexane) gave intermediate 241(a) (13 mg) in 50% yield.

Step 2. Preparation of Title compoimd: (1R, 2R)-2-Phenyl-cyclopropanecarboxylic acid (2-
hydroxymethyl-6-oxo-5,6-dihydro-1H-[1,2-cd]diazepino[4,5,6]indol-8-yl)-amide

To a suspension of Intermediate 241(a) (76 mg, 0.23 mmol) in CH,Cl, (2 mL) was added 4M HCI
in dioxane (2 mL, 8 mmol). After stiring at room temperature for 2 hours, the mixture was
concentrated and the residue was dissolved in N,N-dimethylformamide (2 mL). (1R,2R)-2-Phenyl-
cyclopropanecarboxylic acid (33.6 mg, 0.21 mmol), triethylamine (0.1 mL, 0.69 mmol), and O-~(7-
azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluorophosphate (131 mg, 0.345 mmol)
were added. After stirring at room temperature for 2 hohrs, the mixture was concentrated and the
residue was subjected to preparative HPLC in 2 manner analogous to Example 146, step 2. The
titte compound was obtained as a pale yellow powder (9 mg, 0.024 mmol) in 10% yield.

'H NMR (de-DMSO): 5 11.79 (s, 1H), 10.36 (s, 1H), 10.19 (s, 1H), 8.05 (d, 1H, J = 1.88 Hz), 7.57
(s, 1H), 7.56 (s, 1H), 7.32-7.19 (m, 5H), 5.70 (t, 1H, J=4.0 Hz), 4.70 (d, 2H, J= 5.4 Hz), 2.35 (m,
1H), 2.07 (m, 1H), 1.50 (m, 1H), 1.36 (m, 1H). ’

LCMS: (M+H*) 375.2
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The title compound of Example 100 (130 mg, 0.38 mmol), 2-(2'-bromo-ethyl)-isoindole-1,3-dione
(0.48 g, 1.9 mmol) and K.CO; (0.28 g, 2.0 mmoal) were stirred in N, N-dimethylformamide (6 mL) at
80 °C for 20 hqurs. After evaporation of the volatile components, the residue was subjected to
silica gel chromatography eluting with CH,Cl,/MeOH to afford the tittle compound (130 mg) in 67%

yield.
4 NMR (ds-DMSO): § 10.33 (s, 1H), 10.31 (s, 1H), 8.07-8.15 (d, 1H, J = 1.5 Hz), 7.72-7.85 (m,‘

4H), 7.58 (s, 1H), 7.46-7.53 (d, 1H, J = 1.5 Hz), 7.40 (s, 1H), 7.27-7.37 (m, 2H), 7.12-7.27 (m,
3H), 441 (t, 2H, J = 4.7 Hz), 3.95 (t, 2H, J = 4.9 Hz), 2.31-2.42 (m, 1H), 1.96-2.07 (m, 1H), 1.43-
1.55 (m, 1H), 1.30-1.42 (m, 1H).

HRMS calculated for CaphHz4NsO4 518.1828 (M+H), found 518.1852.

Example 243: (1R.2R)-2-Phenyl-cyclopropanecarboxylic acid (2-dimethylaminomethyl-6-ox0-5.6-

dihydro-1H-[1,2ldiazepino[4.5.6-cdlindol-8-yl}-amide

HN—N
(@] A\ \

Momhofine, NaBH(OAc N—~
Intermediate 230(2), __ " BHOAS A \
Example 230 HC! (Dioxane), THF, 15% BocHN N

243(a)
1. 4N HC! (Dioxane) HN—N
. y L

CHyCl —
L - 9 A
2.  HATU, EtsN, DMF, 80% : "‘JLN
H H
At
. v,.-‘JLOH
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Step 1. Preparation of {2,2-Dimethylaminomethyl-6-0x0-5 6-d|hydro-1 H-
[1,2]diazepinof4,5,6-cd]indol-8-yl)-carbamic acid tert-butyl ester 243(a) -
Preparation of intermediate 243(a) from Intermediate 230(a) of Example 230 (707 mg, 2.16
mmol), 2M dimethylamine in tetrahydrofuran (5.4 mL, 10.8 mmol), 4M HCl in dioxane (10.8 mL;
10.8 mmol) and NaBH(OAc);.(2.29 g, 10.8 mmol) in tetrahydrofuran (5 mL) with powdered 4A
molecular sieves (400 mg) was carried out analogously to Example 230, step 2. Silica gel
chromatography (eluted with 2% methanol in CH,Cl,), also in an analogous manner, afforded
Intermediate 243(a) a pale yellow powder (112 mg, 0.31 mmol) in 15% yield.

Step 2. Preparation of Title compound: (1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-
‘dimethylaminomethyl-6-0x0-5,6~dihydro-1H-[1 ,2]diazepino[4,5,6-cd]indol-8-yl)-amide
Preparation of the title compound from Intermediate 243(a) (112 mg, 0.31 mmol) was carried out
analogously to step 3 of Example 230. Silica gel chromatography (elutéd with 2% methanol in
ethylacetate), also in an analogous manner, afforded the title compound (113 mg, 0.28 mmol) as
a yellow powder in 90% yield.

'H NMR (de-DMSO): 11.84 (s, 1H), 10.38 (s, TH), 10.28 (s, 1H), 8.75 (d, J = 4 Hz, 1H), 8.53 (d, J
=4 Hz, 1H), 8.07 (s, 1H), 7.62 (s, 1H), 7.60 (m, 1H), 7.51 (m, 1H), 732-7.18(m, 3H), 3.31 (s, 2H),
248 (s, 6H), 2.33 (m, 4H), 2.09 (m, 1H), 1.50 (m, 1H), 136(m 1H).

LCMS: (M-H) 400.

Aon

The title compound of Example 242 (92 mg, 0.18 mmol) and hydrazine (0.2 mlt)v were refluxed
together in ethanol (14 mL) 3 hours. After evaporation of the volatile components, the residue was

NH;

subjected to preparative HPLC which afforded the title compound (71.4 mg) as an acetic acid salt ~

in 89% yield.

'H NMR (de-DMSO): § 10.44 (s, 1H), 10.27 (s, 1H), 8.15 (s, 1H), 7.58 (s, 1H), 7.56 (s, 1H), 7.46
(s, 1H), 7.26-7.34 (m, 2H), 7.12-7.23 (m, 3H), 3.99-4.13 (m, 2H), 2.88 (m, 2H), 2.33-2.42 (m, 1H),
2.02-2.12 (m, 1H), 1.43-1.55 (m, 1H), 1.30-1.41 (m, 1H). '

HRMS calculated for CopHoN:O, 388.1774 (M+H), found 388.1797.

Example 245; 2-Naphthalen-1-yl-ethanesulfonic acid (6-oxo0-5.6-dihydro-1H-{1.2]diazepinof4.5.6-

cdlindol-8-yl)-amide
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Under nitrogen, the title compound of Example 2 (260 mg, 1.1 mmol), 2-(1-
naphthyl)ethanesulphonyl chioride (300 mg, 1.18 mmol), and triethylamine (0.68 mL, 4.89 mmol)
were refluxed in tetrahydrofuran (5 mL) for 12 hours. The volatile components were evaporated
and silica gel chromatography (eluted with 2% methanol in CH,Cl,) of the residue afforded the title

HN—=N

Tz ©
= /Ei

compound (61 mg, 0.15 mmol) as a yellow powder in 13% yield.
'H NMR (DMSO): § 11.58 (s, 1H), 10.13 (s, 1H), 9.85 (s, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.56 (dd, J
=8.0, 4.0 Hz, 1H), 7.43-7.17 (m, 8H), 7.06 (m, 1H), 3.22-3.15 (m, 4H).

LCMS: (M+H*) 417.0.
Example 246: (1R.2R)-2-Phenyl-cyclopropanecarboxylic acid [2-{3-morpholin-4-yl-prop-1-ynyl)-6-

oxo-5,6-dihydro-1H-[1,21diazepino|4,5.6-cd]indol-8-yl]-amide

Preparation of example 246 from Intermediate 147(d) of Example 147 (300 mg, 0.794 mmol) was
carried out in three steps in a manner similar to that described for the preparation of Example 233
except that 4-prop-2-ynyl-morpholine was used instead of dimethyl-prop-2-ynyl-amine in step 1. 4-
Prop-2-ynyi-morpholine was prepared by refluxing 3-bromo-propyne, morpholine and K,COs; in
tetrahydrofuran for 1 hour. The title compound (34 mg, 0.073 mmol) was obtained as a yellow
powder in 18% overall yield.

'H NMR (ds-DMSO): § 12.21 (s, 1H), 10.49 (s, 1H), 10.46 (s, 1H), 8.08 (s, 1H), 7.61 (s, 1H), 7.41
(s, 1H), 7.33-7.24 (m, 2H), 7.23-7.13 (m, 3H), 3.66 (s, 2H), 3.62 (br s, 4H), 2.54 (br s, 4H), 2.42-
2.33 (m, 1H), 2.11-2.02 (m, 1H), 1.54-1.44 (m, 1H), 1.42-1.32 (m, 1H).

LCMS: (M+H") 468.2, (M+Na") 490.1; (M-H) 466.1.

HRMS: (M+H") calcd for Ca7H26NsOs, 468.2036, found 468.2048.
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Example 247: (1R.2R)-2-Phenyi-cyclopropanecarboxylic acid [6-0x0-2-(3-pyrrolidin-1-yl-prop-1-

ynyN-5 6-dihydro-1H-[1.2]diazepino{4.5.6-cdlindol-8-yll-amide

HN—N
) A\

O\,‘L =

Preparation of example 247 from Intermediate 147(d) of Example 147 (300 mg, 0.794 mmol) was
carried out in three steps in a manner similar to that described for the preparation of Example 233
except that 1-prop-2-ynyl-pyrrolidine was used instead of dimethyl-prop-2-ynyl-amine in step 1. 1-
Prop-2-ynyl-pyrrolidine was prepared by stirring 3-bromo-propyne, pyrrolidine and triethylamine at
room temperaiure in tetrahydrofuran for 2 hours. The title compound (80 mg, 0.177 mmol) was
obtained as a yellow powder in 36% overall yieid.

'H NMR (ds-DMSO): 5 12.18 (s, 1H), 10.48 (s, 1H), 10.45 (s, 1H), 8.07 (d, 1H, J = 1.77 Hz), 7.61
{d, 1H, J = 1.52 Hz), 7.39 (s, 1H), 7.32-7.25 (m, 2H), 7.23-7.14 (m, 3H), 3.75 (s, 2H), 2.60 (br s,
4H), 2.41-2.33 (m, 1H), 2.10-2.03 (m, 1H), 1.73 (br s, 4H), 1.52-1.46 (m, 1H), 1.40-1.33 (m, 1H).
LCMS: (M+H") 452.1, (M+Na") 474.1; (M-H)" 450.2. -

HRMS: (M+H") calcd for Co7HasNsO2, 452.2087, found 452.2102.

5.6-dihydro-1H-{1.2]diazepino[4.5.6-cdjindol-8-yl]-amide

HN—N
0.

g N—c
©\71L N
T

NHz

E/

Preparation of example 248 was carried out two steps. The first step was carried out in -a manner
identical to that described for the preparation of Example 242 except that the titte compound of
Example 190 was used instead of the title compound of Example 100. This gave the phthaloyl
protected intermediate. The second step consisted of phthaloyl deprotection, and the conditions
were identical to those described in Example 244. Purification, analogous to that described for
Example 244, gave the tiﬂe compound (0.054 g) as a yellow powder in 49% overall yield.

'H NMR (de-DMSO): & 10.56 (s, 1H), 10.53 (s, 1H), 8.22 (s, 1 H), 8.00-8.18 (br d, 2H), 7.57 (s,
1H), 7.36 (s, 1H), 7.19-7.29 (m, 2H), 7.05-7.18 (m, 3H), 4.3 (t, 2H, J= 6.6 Hz), 3.06 (t, 2H, J =
6.5 Hz), 2.28-2.37 (m, 1H), 2.00-2.13(m, 1H), 1.38-1.51 (m, 1H), 1.26-1.38 (m, 1H).

HRMS calculated for CooHoNsO2 422.1384 (M+H), found 422.1403.
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Example 249: 1,2 3 4-Tetrahydro-naphthalene-2-carboxylic ‘acid (6-oxo-5.6¥dihvdro-1 H-

1.21diazepinol4,5.6-cd]indol-8-y))-amide .
HN—N

0. N
o N
N N
H H

Preparation of example 249 from the Aﬁtle compound of Example 2 (freebase) (100 mg, 0.500
mmol), 1,2,3,4-tetrahydro-naphthalene-2-carboxylic acid (100 mg, 0.567 mmol), triethylamine
(0.278 mL, 2.00 mmol),A and ’O-(7-azabenzotriazol—1-yl)-N,N,N’, “tetramethyluronium
hexafiuorophosphate (285 mg, 0.750 mrhpl) in N,N-dimethylformamide (4.0 mL) was carried out
analogously to Example 11. Silica gel chromatography (eluted with ethyl acetate), also in an
analogous manner, afforded the title compound (87 mg, 0.243 mmol) as a yellow powder in 48%
yield.

'H NMR (de-DMSO0): & 11.73 (d, 1H, J = 2.26 Hz), 10.23 (s, 1H), 10.11 (s, 1H), 8.16 (d, 1H, J =
1.51 Hz), 7.60 (d, 1H, J = 1.70 Hz), 7.55 (d, 1H, J = 2.64 Hz), 7.46 (s, 1H), 7.14-7.06 (m, 4H),
2.97-2.88 (m, 2H), 2.86-2.70 (m; 3H), 2.14-2.02 (m, 1H), 1.86-1.68 (m, 1H).

LCMS: (M+H") 359.1, (M+Na") 381.0; (M-H) 357.2.

HRMS: (M+H") calcd for C,;HigN4O,, 359.1481, found 359.1484.

Anal. Caled. for Cp1HysN4O,: C, 70.38; H, 5.06; N, 15.63.

Found: C, 69.36; H, 5.07; N, 15.21.

8-yl)-acetamide

HN—N
o \
0 A\
H H

Cl

Preparation of example 250 from the title compound of Example 2 (freebase) (100 mg, 0.500
mmol}, (4-chloro-phenyisulfanyl}-acetic acid (110 mg,' 0.543 mmol), triethylamine (0.278 mL, 2.00
hmol), and O-(7-azabenzotriazol-1-yl)-N, N, N’, N-tetramethyluronium hexafluorophosphate (285
mg, 0.750 mmol) in N, N-dimethyiformamide (4.0 mL) was carried out analogously to Example 11.
When the reaction was judged complete, the N, N-dimethylformamide was evaporated and
methanol was added. The mixiure was filtered to collect the solids, which were then washed with
methanol, dichloromethane and diethyl ether. After drying under vacuum, the titie compound (115
mg, 0.321 mmol) was obtained as a yellow powder in 72% yield.

'H NMR (ds-DMSO): 8 11.73 (d, 1H, J = 1.70 Hz), 10.35 (s, 1H), 10.26 (é, 1H), 8.06 (d, 1H, J =
1.51 Hz), 7.56 (d, 1H, J=2.64 Hz), 7.52 (d, 1H, J = 1.51 Hz), 7.48-7.34 (m, 5H), 3.86 (s, 2H).
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LCMS: (M-H) 383.0.
HRMS: (M+H+) caicd for C4gH14CIN,O,S, 385.0526, found 385.0538.
Anal. Caled. for C1gH43CIN,O,S - 0.25 CH;0OH: C, 55.79; H, 3.59; N, 14.26; Cl, 9.02.

Found: C, 55.49; H, 3.65; N, 14.57, Cl, 8.87.

acetamide
HN—N
o} \
I
N N
H H

Preparation of example 251 from the tite compound of Example 2 (106 mg, 0.448 mmol), (4-
chioro-phenyl)-acetic acid (85.0 mg, 0.498 mmol), triethylamine (0.313 mL, 2.25 mmol), and O-(7-
azabenzotriazol-1-y)-N,N,N', N-tetramethyluronium hexafluorophosphate (257 mg, 0.676 mmol) in
N, N-dimethylformamide (4.0 mL) was carried out anélogously to Example 11. Silica gel
chromatography (eluted with 1:1 ethyl acetate: hexane), also in an analogous manner, afforded
the title compound (1 30 mg, 0.369 mmol) as a yellow powder in 82% yield.

'H NMR (ds-DMSO): & 11.73 (d, 1H, J = 1.70 Hz), 10.31 (s, TH), 10.24 (s, 1H), 8.10 (d, 1H, J =
1.51 Hz), 7.57-7.63 (m, 2H), 7.45 (s, 1H), 7.37 (ddd, 4H, J = 8.67, 8.67, 2.64 Hz) 3.64 (s, 2H).
LCMS: (M+H") 353.2; (M-H) 351.2. .

Anal. Calcd. for C1gH13CIN,O2: C, 61.28; H, 3.71; N, 15.88; CI, 10.05.

Found: C, 62.22; H, 3.88; N, 15.80; Cl, 10.13.

Example 252: 8-(4-Dimethylamino-pyrimidin-2-ylamino)-1.5-dihydro-{1,2Idiazepinof4.5,6-cdlindol-

6-one

Y

Z N
; ~ j\c : SNTOSNT el
Cl N |

EtaN, 23°C, 55% o -
252(a)

H
o NN

Title Compound of \

Example 2 . fN {
N \NJ\N N
I H H

K2CO3, DMF, 100 °C

19%
Step 1. 2-Chioro-4-Dimethylaminopyrimidine 252(a)
To a solution of 2,4-dichioropyridine (2.24 g, 15 mmol) in ethanol (45 mL) was added
triethylamine (2.1 mL, 15 mmol) followed by dimethylamine (7.5 mL, 1.0 M in THF). The resulting
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mixture was stirred at 23 °C for 2 h. Extractive work-up from ethyl acetate and saturated
agueous NaHCO; afforded the crude product, which was purified by silica gel chromatography,
eluting with 30 % ethyl acetate\hexane to furnish Intermediate 252(a) (1.4 g, 8.2 mmol) in 565%
yield.
Step 2. Preparation of Title Compound: 8-(4-Dimethylamino-pyrimidin-2-ylamino)-1,5-
dihydro-{1,2]diazepinof4,5,6]indol-6-one

A mixture of Intermediate 252(a) (212 mg, 1.35 mmol), the title compound of Example 2

(freebase) (320 mg, 1.6 mmol), K:CO3 (560 mg, 4.05 mmol) in N,N-dimethylformamide (5 mL)

was heated at 100 °C for 4 h. Exiractive work-up from ethyl acetate and saturated aqueous
NaHCO, afforded the crude product, which was triturated with methanol. The mixture was
collected by filtration and washed with methanol to give the title compound as a yellow solid (83

mg, 0.26 mmol) in 19 % yield.

H NMR (de-DMSO): 0 11.63 (s, 1H), 10.12 (s, 1H), 9.15 (s, 1H), 8.15(d, 1H, J= 1.8 Hz), 7.94 (d,

1H, J = 6.1 Hz), 7.92 (d, 1H, J = 1.6 Hz), 7.46 (d, TH, J = 2.5 Hz), 7.43 (s, 1H), 6.11 (d, 1H, J=6.1

Hz), 3.08 (s, 6H).
LCMS: (M+H") 322.3.
Example 253: (1R.2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(1H-imidazol-2-yl)-6-0x0-5,6-

dihvdro-1H-[1,2)diazepinol4.5 6-cdlindol-8-vil-amide

0
H
H
H/U\n/ o N~[\{
intermediate 230(a) 0 C :ll
of Example 230 > N ]
NH,OH, THF, 23°C, N
BocHN N N
24% H

1. 4N HCI, CH,Clp, 23°C

2. HATU, EtN, DMF, 15% 0 N‘*{

(o) o n (8]
O\V‘u\"“ g ET J A,

Step 1. [2-(1H—imidazoI-2-yl)£-oxo-5,6adihydro-1-[1,2]diazepino[A,S,S-]indol-s-yl].carhamic ‘

acid tert-butyl ester 253(a) -
To a solution of Intermediate 230(2) of Example 230 (274 mg , 0.835 mmol) in tetrahydrofuran (5

mL) and ethanol (1 mL) was added 15N ammonium hydroxide (0.5 mL) followed by 40% glycol in
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water (0.5 mL). The resulting mixture was stirred at 23 °C overnight. Extractive work-up from
ethyl acetate and saturated aqueous NaHCO; afforded the crude product, which was purified by
silica gel chromatography, eluting with 50 % ethyl acetate\hexane to furnish the intermediate
253(a) (75 mg, 0.2 mmol) in 24% yield.
Step 2. Preparation of Title Compound: 2-Phenyl-cyclopropanecarboxylic acid [2-(1H-
imidazol-2-yl)-6-0x0-5,6-dihydro-1H-[1,2]diazepino[4,5,6]indol-8-yi]-amide; compound with
acetic acid.
Deprotection of Intermediate 253(a) (41 mg, 0.11 mmol) in CH,Cl, (2 mL) using 4M HCI in
dioxane (2 mL) was carried out analogously to Exampie 91 . After concentration, the residue was
dissolved in N, N-dimethylformamide (5 mL). (1R, 2R)-2-Phenyl-cyclopropanecafbbxylic acid (35.6
mg, 0.22 mmol), triethylamine (0.046 mL, 0.33 mmol), and O-(7-azabenzotriazol-1-yl)-N,N,N’, N
tetramethyluronium hexafluorophosphate (51 mg, 0.13 mmol) were sequentially added. After 12
h, the mixture was concentrated. The crude product was purified by preparative HPLC in a
manner analogous to Example 146, Step 2, to give the title compound as a pale yellow powder (7
mg, 0.017 mmol) in 15% yield. :
"H NMR (ds-DMSO): 12.27 (s, 1H), 11.79 (s, 1H), 10.25 (s, 1H), 10.21 (s, 1H), 7.93(d, 1H, J = 1.7
Hz), 7.90 (s, 1H), 7.45 (d, 1H, J = 1.7 Hz), 7.20 (s, 1H), 7.13-6.99 (m, 5H), 2.19 (m, 1H), 1.89 (m,
1H), 1.31 (m, 1H), 1.18 (m, 1H).

LCMS: (M+H *) 409.
Example 254: (1R.2R)-2-Phenyl-cyclopropanecarboxylic acnd {2-cvano-6-0x0-5.6-dihydro-1H-

1.21diazepinoj4.5.6-cdlindol-8-y)-amide, compound with HOAc salt.

N-N
©. 3
1. KaFE(CN)e, 0804
\_7 L.
N N 2.. NalO,, THF, 71% a
H H
N
~N
° N\
1. NH,OH, EtgN, EtOH, 23 °C : ) o
- I N
2. (CF3CO)0, EtgN, THF, 5% Y N
: ' V H H
Stop1: 2-Phenyl-cyclopropanecarboxylic acid (2-formyl-6-0x0-5,6-dihydro-1H-

[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide 254(a)
Preparation of starting material, 2-phenyl-cyclopropanecarboxylic acid (6-oxo-2-vinyl-5, 6-dlhydro-
1H-{1,2]diazepino[4,5,6-cdjindol-8-yl)-amide, was carried out by deprotecting the title compound

" from Example 164 in a manner analogous to Example 91 and then coupling to the amide in a
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manner analogous to Example 61. The 2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-vinyl-5,6-

’ dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide (542 mg, 1.46 mmol) was then treated with

KsFe(CN)s (483 mg, 1.46 mmol) and NalO, (1.25 g, 5.84 mmol) in tetrahydrofuran (5 mL) and
water (2 mL) analogously to Example 230, step 1 . Extractive work-up from ethyl acetate and
saturated aqueous NaHCO, afforded the crude product, which was purified by silica gel
chromatography, eluting with 50% ethyl acetate\hexane to furnish intermediate 254(a) (384 mg,‘
1.17 mmol} in 71% yield..

Step 2. Title compound: 2-Phenyl-cyclopropanecarboxylic acid {2-cyano-6-oxo-5,6-dihydro-
1H-[1 ,2]diazepinol4,5,6]indol-8-yl)-amide, compound with HOAc salit.

A mixture of Intermediate 254(a) (103 mg, 0.276 mmol), NH,OH-HCI (38 mg, 0.55 mmol) and
friethylamine (0.15 mL, 1.1 mmol) in ethanol (2 mL) was stirred at 23 °C for 1 h. Extractive work- -
up from ethyl acetate and saturated agueous NaHCO; afforded the crude product, which was
dissolved in tetrahydrofuran (2 mL) and triethylamine (0.077 mL, 0.55 mmol). Trifluoroacetic
anhydride (0.046 mL, 0.33 mL) was then added dropwise. The resulting mixture was stirred
overnight. Extractive work-up from ethyl acetate and saturated aqueous -NaHCO; afforded the
crude product, which was purified by preparative HPLC in a manner analogous fo Example 146,
Step 2, fo give title compound (5 mg, 0.014 mmol) in 5% yield.

'H NMR (ds-DMSO): 9.05 (s, 1H), 8.74 (s, 1H), 8.09 (s, 1H), 7.58 (s, 1H), 7.47 (s, 1H), 7.24-7.12
(m, 5H), 2.19 (m, 1H), 1.89 (m, 1H), 1.52 (m, 1H), 1.11 (m, 1H).

LCMS: (M+H") 369.1.

Other compounds that were prepared from the appropriate starting materials include the following:
Example 255. (2R-2-Amino-N-(6-0xo0-5,6-dihydro-1H4-11.2]diazepino{4,5.6-cdlindol-8-yl)-4-phenyl-

butyramide (hydrochloric salt);

HN—N

%éé

' HCLH,N
Example 256: (2R)-2-Amino-2-indan-2-yI-N-[2-(1-methyl-1/4-pyrazol-4-vl}-8-oxo-5.6-dihydro-1H-

2 diazepino[4,5 .6-cdlindol-8-vll-acetamide (hvdrochloric sait);

=N
\r'q

HCL. HgN H
Example  257: (2R)-2-Amino-N-[2-(1-methyl-1H-pyrazol-4-vi)-6-oxo-5.6-dihydro-1H-
1 2diazepinol4.5.6-cdlindol-8-yl]-4-phenyl-butyramide(hvdrochioric salt);




\
“CHa

19a.
O
p-4
(o]
TZ ~Z
//
Z—Z

HCLHN  H

Example 258: (2R)-2-Amino-2-indan-2-yl-N-(6-ox0-5.6-dihydro-1H-{1.2]diazepino[4.5.6-cd]indol-8-
yl)-acetamide (hydrochloric salt):

O A\
I N N
HCLHN  H H

Example 259: (2R)-2-Am1no-3-ethvl~heptano:c acid [2—( 1-methyl-1H-pyrazol-4-yi)-8-ox0-5.6-

HCLHoN

10 Example 260:; (2R)-2-Amino-/V-(2-bromo-6-0x0-5.6-dihydro-1H-[1.2)diazepinof4,5.6-cdlindol-8-vi)-
4-phenyl-butyramide (hydrochiloric salt);

HN-N

O

HCLH,N

Example  261: __ (2R)-2-Amino-2-indan-2-
15 1.21diazepinol4.5.6-cdlindol-8-yll-acetamide (hydrochloric salt);

HN—N

ghenyl-buﬂramxde (hydrochloric salt);
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Example 264: (2R)-2-Amino-3- (4-ﬂuoro-ohenoxv)—N—[2—( 1-methyl- 1H-pvrazol-4-vl)-6-oxo-5 6-

Example 265: {2R)-2-Amino-N-[2-(1-methyl- 1H-pvrazol-4-vl)-6—oxo-5 ,6-dihydro-1H-

HCLH,N  H

Example_266: (2R)-2-Amino-N-(2-chloro-6-0x0-5,6-dihydro-1 H-[1.2]diazepino[4.5,6-cdlindol-8-yl)-

2-indan-2-yl-acetamide (hydrochloric salt);

N

Ql)t )
N

HC1LHoN H

Example 267: ( 2R)—2-Ar_nmo-N-f2-( 1-methyl-1H-imidazol-4-vi)-6-oxo-5.6-dihydro-1H- -
1,2]dizzepinol4.5.6-cdlindol-8-yl]-4-phenyl-butyramide (hydrochioric salt):
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HN—N
: o \
N
% U
i N l':I' “CHj
HCLH,N  H

Example 268: (2R)-2-Amino-N-[2~( 6—methvl-Dvridin-3—vl)-6-oxo-5.6-dihydr0-1 H-

HCLH,N

Example 269: -(2R)-2-Amino?N-[2-(3-methvl-isoxazol-5- 1)-6-0x0-5.6-dihydro-1H-
1.21diazepinol4.5.6-cdlindol-8-yll-4-phenyl-butyramide (hydrochloric salt);

oy

HCLH,N

ITZ 2 /
_I
>4

Ha

 Example  270: _ (2R)-2-Amino-2-indan-2-yl-N-{2-(3-methyl-isoxazol-5-yl)-6-0x0-5.6-dihydro-1+-

1.21diazepinol4,5.6-cdlindol-8-yll-acetamide (hydrochloric salt);

HN—N
0 N
ijﬂ S
\
H N N H3
HCLH,N  H H
Example 271: 2-Benzvlamino-N-[2-( 1-methyi-1H-pyrazol-4-yl)-6-0x0-5,6-dihydro-1H-
1 21diazepinol4,5.6-cdlindol-8-vll-acetamide (hydrochloric salit);
=N
HCL. HN\)L \ ,{,
Example 272 (2R)-2-Aming-2-cvciohexyl-N-[2-(1-methyl-1H-imidazol-4-yl)-6-0x0-5.6-dihydro-1H-

[1.2]diazepino}4.5.6-cdlindol-8-yI j-acetamide (hydrochloric salt);
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HN—N
o A\
N
NN
H N Iltll \CH3

HCLH,N  H

| Example 273: (2R)-2-Amino-2-indan-2-yl-N-{2-(1-methyl-1H-imidazol-4-y|)-6-0x0-5.6-dihydro-14-

1.2)diazepinol4,5,6-cdlindol-8-yll-acetamide (hydrochioric salt):

- 8) A\
N
ReU¥oess
N NN
: N H \CHa

CHHN H

Example 274; (2R)-2-Amino-2-(4-fluoro-phenyl)-N-[2-(1-methyi-1H-pyrazol-4-v))-6-ox0-5.6-

dihydro-1H-{1.2]diazepinol4,5.6-cdlindol-8-yll-acetamide (hydrochloric salt);
HN~N

(o]
F
Tt

CIH.HoN

I Z I~
/!
z-Z

eHg

N
H

Example 275: In Vitro Combination Studies

Cancer cells can be incubated with an antineoplastic agent either alone or in combination

with a CHK-1 inhibitor of formula 1. Cell growth data from a combination study (antineoplastic
agent together witﬁ a fixed concentration of test compound) can be compared to corresponding
data obtained from a single agent study (antineoplastic agent without test compound). The
concentration of antineoplastic agent causing 50% cell growth inhibition (ICsp) can be determined
for both single agent treatment and combination treatment. ‘ICSO values can be calculated using
the linear portion of a semi-log plot of antineoplasﬁc agent concentration versus percent cell
growth inhibition. The ratio between the ICs; of the antineoplastic agent alone and the IC5; of the
antineoplastic agent in combination with test compound represents the Potehtiétion Factor 50
(PFs). The PFsp Can be used to measure the effectiveness of the combination veatment.
Combination treatment with an antineoplastic agent and test compounds of formula | can provide

PFs, values ranging from 2 to 8 in cancer cells.
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Cancer cell viability and proliferation can be evaluated using a tetrazolium salt reduction
assay (MTT assay). In viable cells, this colorimetric assay can measure mitochondrial reduction of
a tetrazolium component into an insoluble formazan product. Conversely, this assay can be used
to determine whether or not mitochondrial function is impaired, for instance, by the metabolic
events leading to apoptosis or necrosis. Cancer cell lines can be grown in 96-well plates and can
be plated _in the appropriate medium at a volume of 100 ul/well. Plates can be incubated for four
hours before the addition of test compounds. On the bottom part of the 96 well pléte, celis can be
treated with increasing 6oncentrations of antineoplastic agent; On the top part of the plate, cells
can be treated with increasing concentrations of antineoplastic agent combined with a fixed
concentration of test compound. Cells can be incubated at 37°C (5% CO,) for four to six days
(depending on cell type). At the end of the incubation, the tetrazolium component can be added to
a final concentration of 0.2 mg/ml, and cells can be incubated for 4 hours at 37°C. After.»
centrifugation of the plates and removal of medium, the absorbance of the formazan (solubilized
in dimethylsulfoxide) can be measured at 540nm.

Antineoplastic agents can include cisplatin, hydroxyurea, gemcitibine, carboplatin, 7-ethyl-
10-hydroxycamptothecin (SN-38), and cytosine p-D-arabinoside.

Cancer cells can refer to the following:

Cell Line Cancer Type
CA-46 (human) lymphoma
FT-29 (human) colon
Colo205 (human) coion
MV522 {human) lung
SW620 {human) colon
L1210 (murine) leukemnia
PANC-1 (human) pancreas
‘BXPC-3 (human) pancreas
MCF-7 (human) breast
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HCT116 (human) colon

H23 (human) lung

Example 276: In Vivo Tumor Models

To assess the ability of CHK-1 inhibitor_s of formula | to augment réduction in tumor
volume in combination with gemcitibine in mice, xenograft tumof models using HT-29, MV522 or
Colo205 tumor cell lines can be established.

Mice can be randomized (12 mice/group) into treatment groups and used when tumors
reach a volume of 150-200 mm®. Mice can undergo a course of intraperitoneal (i.p) injet:tions
consisting of vehicle alone, gemcitibine alone or gemcitibine in combination with the test
compound of formula I. Tumor volumes can be measured at times ranging from 2 to 25 days.
Control can consist of i.p. injection of vehicle at appropriate intervals. Parallel control can consist
of i.p. injection of gemcitibine alone th 15 mgfkg to 240 mg/kg at appropriate intervals. Treatment
can consist of i.p. injection of gemcitibine (5 mg/kg to 240 mg/kg) at appropriate intervals in
combination with i.p. injection of the test compound of formula | (1 mg/kg to 100 mg/kg) at
appropriate intervals. At the end of the study, tumor volume (mm®) can be measured. An
enhancement in the delay of tumor growth can be observed in the mice treated with gemcitibine in
combination with the test compound of formula | versus gemcitibine treatment alone.

While the invention has been illustrated by reference to specific and preferred
embodiments, those skilled in the art will recognize that variations and modifications may be made
through routine experimentation and practice of the invention. Thus, the invention is intended not
to be limited by the foregoing description, but to be defined by the appended claims and their

equivalents.
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We Claim:
1. A compound of the formula:

wherein:

Xis =0 or=S§;

Ais =CR'- or =N-;

The group -Y-Z- has the formula ~O-CH2- or -N=CH-;

R'is:

(a) (C+-Ce)alkyl;

(b) -C(=0)-R®;

(c) -C(=0)-NR°R"; or

(d) R*, or R, (Cz-Cs)alkenyl, or (C-Ce)alkynyl {wherein each of said (G,-Cg)alkenyl o
(Co-Cs)alkynyl is unsubstituted or substituted with one to four substituents independently selected
from the group consisting of F, CI, OH, -NH,, R®, and R*2);

R%is

(a) H, OH, or (Cy-Cg)alkyi;

(b) -C(=0)-R"; |

(c) -(C=8)-R? or {C=8)-NR"R"": or

(d) R®or R®;

Ris

(a) (C+-Cglalkyl;

(b) -C(=0)-R"%,

(c) -C(=0)-NR™R™;

(d) -NR"-C(=0)-R"™;

(e) -NR"-SO,R™;

() —NR'*-50,-NR®R*' {wherein n is 1 or 2};

(g) -NR?~(C=5)-R® or -NR?-(C=S)-NR*R*; _

(h) R®, (Cx-Cs)alkenyl, or (C-Co)alkynyl {wherein each of said R® (C,-Cs)alkenyl or
(C-Cg)alkynyl is unsubstituted or substituted with one to four substituents independently selected
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from the group consisting of ~(C=0)-O~(C-Cs)alkyl, -O-(C=0)-(Cs-Cq)alkyl, (C=0}-(C1-Cs)alkyl

R40, R41, and R42};
(i) R, NHz, -NH((Cz-Co)alkenyl), -NH((Cz-Ce)alkynyl), -N((C+-CeJalkyl)((C-Cealkenyl), or

N((C-Cg)alkyl)((C2-Cs)alkynyl) {wherein each of said R® (C,-Cs)alkenyl or (Co-Cs)alkynyl is
((C4-Ce)all |

unsubstituted or substituted with one fo four substituents independently selected from the group
consisting of R, R*!, and R%}; or

(O R%,

R* is selected from the group consisting of H, F, Br, Cl, and (C4-Cg)alkyl;

R® is selected from the group consisting of H, (C1-Cs)alkyl, (C1-Ce)alkyl-O-, and R%;

Each R® and R are independently selected from the group consisting of H, (C4~Cg)alkyl,

“and R®;

R® is selected from the group consisting of (C-Cg)alkyl, (Co-Ce)alkenyl, (C2-Cg)alkynyl,
NH,, R®, and R¥,

Each of R°, R™ and R" are independently selected from the group consisting of H,
(C4-Ca)alkyl, and R*;

R is selected from the group consisting of H, OH, (C,-Cq)alkyl, (C1-Cg)alkyl-O-, and R,

R™ is H or (C4-Cg)alkyt;

R*™ is selected from the group consisting of H, (Ci-Cg)alkyl, -CHz-(C=0)-0-(C4-Cg)alkyl,
and R, : '

R is H or (C;-Cg)alkyl;

R is selected from the group consisting of H, (C4-Cg)alkyl, (Co-Cg)alkenyl, (Co-Cg)alkynyl,
NH,, R®, and R¥; _

wherein each of said R™ and R™ (C,-Cs)alkenyl or (C,-Cg)alkynyl is unsubstituted or
substituted with one to four substituents independently selected from the group consisting of R®,
R*! and R%; ‘ : ' '

R" is selected from the group consisting of H, (C+-Ca)alkyl, and R*;

R™is (C-Cs)alkyl or R®;

R™ R® and R*' are independently selected from the group consisting of H, (C+-Cg)alkyl,
and R%;

RZ R?®and R are independently selected from the group consisting of H, (C+-Cg)alkyl,
and R%;

R% is H or (C;-Cg)alkyt;

R® is selected from the group consisting of -C(=0)-O-C(CHa)s, (C:-Cealkyl,
(C3-Cap)cycloalkyl, (C2-Co)heterocyclyl, (Ce-Cao)aryl, and (C4-Cyo)heteroaryl;

or R® and R® may optionally be taken together with the nitrogen to which they are

attached to form a 5 to 8-membered heteroaryl or heterocycly! ring,
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R27 is selected from the group consisting of (C1-Ca)alkyl (Cs-Cop)cycloalkyl,

(Ca-Cro)heterocyclyl, (Ce-Co)aryl, and (C-Co)heteroaryl: |

R® is selected from the group consisting of (Ci-Ce)alkyl, (C3-Cyo)cycloalkyl,
(Cz-Cw)heterocycIyl (Ce-Cyo)aryl, and (C1-C1o)heteroaryl

R¥isHor (C4-Cs)alkyl;

R® is  (Cr-Coalkyl, (CsCiolcycloalkyl, (Cp-Cioheterocyclyl,  (Co-Cro)aryl, or
(C4-C1o)heteroaryl; ’ _

or R* and R* may optionally be taken together with the nitrogen to which they are
attached to form a 5 to 8-membered heteroary! or heterocyclyl ring;

R* is H or (Cs-Cg)alky!;

R%is independently selected from the group consisting of (C;-Cg)alkyl, (Cs- Cw)cycloalkyl
(C2-Co)heterocyclyl, (Ce-Cro)aryl, and (C4-Cqo)heteroaryl;

or R* and R* may optionally be taken together with the nitrogen to which they are
attached to form a 5 to 8-membered heteroaryl or heterocyclyl ring;

R® s (Cs-Cglalkyl,  (Cs-Cio)cycloalkyl, (C-Cio)heterocyclyl, (Ce-Cyo)aryl, or
(C1-Cyp)heteroaryl;

R* .'is  (CiCoakyl, (C3-Cio)cycioalkyl, (CzCioheterocyclyl, (Ce-Cio)aryl, or
(C4-C1p)heteroaryl;

Each R¥ is independently selected from the group consisting of H, F,-Cl, Br, |, CN, OH,
NO,, -NHj, -NH-C(=0)-0-C(CHj)s, and CFs:

Each R* is independently selected from the group consisting of (Cs-Cg)cycloalkyl,
(Cz-Cio)heterocyclyl, (Ce-Co)aryl, and (C4-Cyo)heteroaryl;

Each R¥ is independently selected from the group consisting of:

(© NR®R?: and

(d) - R7.0,

R® is R®-80,~ wherein n is 0,1, or 2 when -SO;- is bonded to R? via an R® carbon
atom, or wherein n is 1 or 2 when -0, is bonded to R via an R? ring nitrogen atom;

% is R°R®N-SO,-; wherein nis 1 or 2;

wherein each of said (Cs-Cg)alkyl, wherever it ocours in any of said R'(a)<{(d), R*@)-(d),
R¥@)-(), R%, R¥, R, or R®, is unsubstituted or substituted with one to four substituents
independently selected from the group consisting of (C,-Cs)alkenyl, R*, R*', and R**:

wherein each of  said (C3-Cyg)cycloalkyl, (Ca-Cio)heterocyclyl, (Ce-Cyo)aryl, or

V Ci-Cro)heteroaryl, wherever it occurs in said R*, R, R*, or R®, is independently unsubstituted
(

or substituted with one to four substituents independently selected from R**;
R*is selected from the group consisting of (C1-Cs)alkyl, R*', R%, and R®:
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v Each R" is independently selected from the group consisting of F, Cl, Br, I, CN, OH,
NOz -NHz -NH-G(=0)}-0-C(CHgk, COOH, -C(=O)(Ci-Cealkyl, -C(=0)-O-(C;-Ce)alkyl
-NH-S02-(C+-Cg)alkyl, -NH-SO,~(C¢-Cg)aryl, and CFs;

Each R* is independently selected from the group consisting of (Cs-Cao)cycloalkyl,
(C,-Cyo)heterocyclyl, (Ce-Cio)aryl, and (C4-Cyo)heteroaryl;

Each R*is independently selected from the group consisting of

(©) -NRUR%; | '

(d) R®-0-; and

() R*-SO,~; wherein n is 0,1, or 2' when -SO,- is bonded to R* via an R* carbon atom,
or wherein n is 1 or 2 when -SO,- is bonded to R* via an R* ring nitrogen atom;

- wherein each of said (C-Cy)alkyl, wherever it occurs in any of R* is independently
unsubstituted or substituted with one to four substituents independently selected from the group
consisting of R* and R*;

wherein each of said (C;-Cyo)cycloalkyl, (C,-Cqo)heterocyclyl, (Ce-Crolaryl, or
(C1-Co)heteroaryl, wherever it occurs in any of said R* or R*®, is independently unsubstituted or
substituted with one to four substituents independently selected from the group consisting of R*’
selected from the group consisting of (C;-Ca)alkyl, R*, and R**:

Each R*is independently selected from the group consisting of F, Cl, Br, I, CN, OH, NO,,
-NH;,, -CF3, -C(=NH)-NH,, -C(=NH)-NH-OH, -C(=NH)-NH-O-(C,-Cs)alkyl, -(C=O)-0-(C_1-Ca)alkyl,
-0-C=0)-(C-Colalkyl,  ~C=0)-(C+-Ca)alkyl, (C=0)-NH,,  (C=O)}-NH(C+-Ca)alkyl,
«(C=0)-N<[(C;-Cs)alkyll,, -NH{C=0)~(C1-Cs)alkyl, R¥’, and R*:

Each R* is independently selected from the group consisting of (Cs-Cio)cycioalkyl,
(C2-Cyo)heterocyclyl, (Cs-Cig)aryl, and (C4-Cyp)heteroaryi;

wherein each of said (Cy-Cg)alkyl wherever it occurs in any of said R* or R¥ is
independently unsubstituted or substituted with one to four substituents independently selected ‘
from the group consisting of R* and R,

wherein each of said (Cs-Cyo)cycloalkyl, (Cz-Cio)heterocyclyl, (Ce-Cro)aryl, or
(C-Cro)heteroaryl, wherever it occurs in any of said R* or R* is independently unsubstituted or
substituted with one to four substituents independently selected from the group consisting of
(C1-Cy)alkyl, R*® and RY;

Each R*is independently selected from the group consisting of F, CI, Br, I, CN, OH, NO,,
C(=NH)NHz,  -C(sNH)-NH-OH,  -C(=NH)-NH-O-C1-Cg)alkyl,  -(C=0)-O-(C;-Ca)alkyl,
-0-(C=O)-(Cr-Ce)alkyl,  -(C=0)-(C;-Cq)alkyl, -(C=O}NHz  -(C=O)-NH(C;-Cy)alkyl
(C=O)}-N<[(Cs-Cajalkyll,  -NH-(C=U}-(Gi-Cg)alkyl,  -G(=NH)-NHp  -G(=NH)-NH-OH,
-C(=NH)-NH-O-(C-Cg)alkyl, -(C=0)-0-(Ci-Ca)alkyl, -O-(C=0)-(C1-Co)alkyl, ~(C=0)-(C:-Ca)alkyl,
{C=0)-NH,, -(C=0)-NH(C1-Cy)alkyl, ~(C=0)-N>[(C+-Cg)alkylls, -NH-(C=0){C-Cy)alkyl, R¥", and

R*: and
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Each R is independently selected from the group consisting of (Cs-Cip)cycloalkyl;
(Co-Cp)heterocyclyl, (Ce-Cq)aryl, and (C4-C1g)heteroary;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein R® is -NR'-C(=0)-R'®; wherein R is
(Cs-C1o)cycloalkyl unsubstituted or substituted with one or two substituents independently selected
from the group consisting of (Ci-Celalkyl, F, Cl, CN, OH, NH,, CFs, (CxCso)heterocyclyl,
(Ce-Cio)aryl, and (Cq-Cio)heteroaryl; wherein said (Ce-Cyg)aryl substituent is unsubstituted or
substituted with one to four substituents independently selected from the group consisting of
(C4-Cglalkyl, F, Cl, Br, CN, OH, and CF;; and wherein said (Cz-Cw)heterocyclyl substituent is
unsubstituted or substituted with one or two substituents independently selected from the group
consisting of (C+-Cg)alkyl, -(C-O)—(C,-Ca)alkyl -(C=0)-0-(C;-Cg)alkyl, -S- (C,-Ca)alkyl F, Br, OH,
and CFs.

3. A compound according to claim 1 wherein R? is H or (C4-Cg)alkyl unsubstituted or
substituted with one to four substituents independently selected from the group consisting of OH,
-NHa, (C4-Cs)alkyl-NH-, [(C1-Cgalkyll,>N-, (C2-C1o)heterocyclyl, and (C4-Cyo)heteroaryl.

4. ‘A compound according to claim 1 wherein X is =O.

5. A compound according to claim 1 wherein the group -Y-Z- has the formula
-N=CH-. '

8. A compound according to claim 1 selected from the group consisting of:

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-2-phenyl-acetamide:
2-Cyclohexyl-N-(6-oxo-2-phenyi-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-

- acetamide;

N-(6-Oxo-2-phenyl-5,8-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-4-phenyl-
butyramlde

N-(6-Oxo-2-phenyl-5 6-dihydro-1H-[1 2]d|azepmo[4 5,6-cdlindol-8-yl)-3-phenyl-
propionamide;

3-Fluoro-2-methyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepinof4,5,6-cd]indol-8-yl)-
benzamide; '

2-Fluoro-N-(6-oxo-2-phenyl-5,6-dihydro-1 H-[1 2]diazepino[4,5,6-cd]indol-8-yl)-3-
trifuoromethyl-benzamide;

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-{1,2)diazepinoj4,5 6-0011ndol-8-yl)-2-tnf|uoromethyl-
benzamide; »
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepinoj4,5,6-cdlindol-8-yl)-amide;

2-(3-Chiorophenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino}4,5,6-cdjindol-8-

yl)acetamide,
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N-~(6-Oxo-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6—cd]indol-8;y!)-4-thien-2—

yibutanamide;
1 -Acetyl-N—(6'-oxo-2-phenyl-5,6-dihydro-1 H-{1,2]diazepino[4,5,6-cd]indol-8-yl)piperidine-4-

carboxamide;
3-(2-Methylphenyl)-N-(6-0x0-2-phenyl-5 6-dlhydro-1H-[1 ,2]diazepino[4,5,6-cdfindol-8-

, yl)propanamide;

(25)-2-Amino-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1 ,2]diazepiho[4,5,6-cd]indol-8-yl)-4-
phenyl-butyramide compound with trifluoro-acetic acid;

(2R)-2-Amino-Z-CyclohexyI-N—(G-oxo-2-phenyl-5,6-dihydro-1 H-[1,2]diazepino[4,5,6-
cdlindol-8-yl)ethanamide trifluoroacetate; :

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-ox0-2-phenyl-5 6-dihydro-1H-
[1,2]diazepino[4,5,6-cdjindol-8-yl)-amide; ‘

2-Ethylsulfanyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-1,2]diazepino[4,5,6-cd]indo}l-8-yI)-
nicotinamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-0x0-5,6-dihydro~1H-
[1,2]diazepinol4,5,8-calindol-8-yl)-amide; o

N{2-(3-Dimethylaminomethyl-phenyi}-6-oxo-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-
8-yl}-2-fiuoro-3-trifluoromethyl-benzamide;

8-Oxo-2-phenyl-N-(2-phenylcyclopropyl)-5,6-dinydro-1H-[1,2]diazepino[4,5,6-cd}indole-8-
carboxamide;

N-{1-(4-Fluorophenyl)ethyl}-6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepinoj4, 5,6-cd]indole-
8-carboxamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylaminomethyl-phenyl)-6-oxo-
5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yi}-am ide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylaminomethyl-phenyi)-6-oxo-
5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yi}-amide (hydrochloric salt);

Acetic acid 3-{6-oxo-8-[((1R, 2R)-2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdjindol-2-yl}-benzyl ester;

(1R, 2R)-2-Phenyi-cyclopropanecarboxylic acid [2- (3-hydroxymethyl-phenyl)-6-0x0-5 6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl]-amide;

(2R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepinof4,5,6-
cdjindol-8-yl)-acetamide (hydrochloric salt),

N-{1-(4-Hydroxyphenyl)ethyl]-6-oxo-2-phenyi-5,6-dihydro-1/-[1,2]diazepino[4,5,6-
cdlindole-8-carboxamide;

2,3-Difluoro-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1 ,2}diazepinol4,5,6-cd)indol-8-yl)-

benzamids;
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(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-0x0-5,6-dihydro-1H-
[1,2]diazepinol4,5,6-cdjindol-8-yl)-amide;
N-(4-Fluorobenzyl)-6-oxo-2-phenyl-5,6- dlhydro-1H-[1 ,2]diazepino[4,5 6-cdjmdole-8-
carboxamide;
(1R_,2R)—2-Phenyl-cycbpropanecarboxylic acid  [2-(3-cyclobutylaminomethyl-phenyl)-6-
oxo0-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl]-amide(hydrochioric sait);
(1R,2R)-2-Phenyl-cyclopropanecarboxylic ‘acid  [6-oxo-2-(3-pyrrolidin-1-yimethyl-phenyl)-
5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl]-amide(hydrochloric salt);
N-{6-Oxo-2-phenyi-5,6-dihydro-1H-[1,2]diazepinol4,5,6-cd]indol-8-yl)~(1,2-trans)-2-[6-
(triﬂuoromethyl)pyridin-3-yl]¢yclopropanecarboxamide trifluoroacetate;
(2R)-2-Amino-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6~cd]indol-8-yl)-2-
phenyl-acetamide (hydrochioric sait);
‘ (2R)-2-Amino-N-(6-oxo-2-phenyl-5 6-dihydro-1H-1, 2]d|azepmo[4 5,6-cdjindol-8-yl)-3-
phenyi-propionamide(hydrochloric salt);
(3E)-4-Phenyl-but-3-enoic  acid (6-oxo—2-phenyl-5,6-dihydro-1 H-[1,2]diazepinol4,5,6-

cd]lndol-s-yl)-amlde

2-indan-2-yl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1 2]dlazeplno[4 5,6-cdjindol-8-yl)-
acetamide;

(1,2-trans)-2-(4-Fluoro-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-
1H-{1,2]diazepinof4,5,6-cdjindol-8-yl)-amide; :

(1,2-trans)-2-Pyridin-3-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5, 6—dlhydro-1H-
[1,2]diazepino]4,5,6-cd]indol-8-yl)-amide (hydrochioric salf); :

(1,2-trans)-2-(3-Methoxy-phenyl)-cyclopropanecarboxylic  acid (6-oxo-2-phenyl-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yl)-amide;

2-Indan-2-yl-(6-ox0-5,6-dihydro-1-{1 .2]diazepino[4,5,6-cd]indol-8-yl)-acetamide;

(2R)-2-Hydroxy-N-(6-ox0-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-y1)-2-
phenylethanamide; ' |

(1,2-frans)-2-Pyridin-2-yl-cyclopropanecarboxylic acud (6-oxo-2-phenyl-5 6-dihydro-1H-
[1,2]diazepinof4,5 6-cd]mdol-8-yl)-am|de acetic acid; PR

(1,2-trans)-2-(1 H-Im|dazol-4-yl)-cyclopropanecarboxyllc acid (6-oxo-2-phenyl-5,6-dihydro-
1H-{1,2]diazepino|4,5,6-cd]indol-8-yl)-amide acetic acid;

(2R)-Piperidine-2-carboxylic acid (B-oxo-2-phenyl-5,6-dihydro- 1H—[1 ,2]diazepino[4,5,6-
cdlindol-8-yl)-amide (hydrochloric salt);

(25)- 2-Amino-3-cyano-N-(6-oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-
yl)-propionamide acetic acid;

(2R)-2-amino-3-(4-hydroxyphenyl)-N-(6-oxo-2-phenyl-5,8-dihydro-1H-[1,2]diazepino[4,5,6-
cdjindol-8-yl)propanamide (hydrochloric salt);
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- (1R,2R)- - 6-Oxo-8-f(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-

[1,2]diazepino[4,5,6-cdlindole-2-carboxylic acid methyl ester;

(2R)-3-(4-Hydroxyphenyl)-2-(methylamino)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdlindol-8-yl)propanamide (hydrochloric salt);

(2R)-2-Amino-3-(4-fluorophenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1 H-[1,2]diazepino[4,5,6-
cdlindol-8-yl)propanamide (hydrochloric salt);

(1R,2R)- 6-0xo-8-[(2-phenyl-cyclopropanecarbonyl)—ammo]—S 6-d|hydro-1H-
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid methylamide;

(1R,2R)- 6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indole-2-carboxyiic acid (2-hydroxy-ethyl)-amide;

(1R,2R)- 6—0xo-8—[(2-phenyl-cyclopropanecarbdnyl)—amino]-5,6-dihydro—1 H-
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid (2-dimethylamino-ethyl)-amide;

(2R)-2-Ami60-2-(4-hydroxyphenyl)-N-(6§oxo-2—phenyl-5,6-dihydro-1 H-
[1,2]diazepino]4,5,6-cdlindol-8-yl)ethanamide (hydrochloric salt);

(1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic ~ acid  (6-oxo-5,6-dihydro-1-
[1,2]diazepino[4,5,6]indol-8-yl)-amide;

(1,2-trans)-2-(4-Hydroxy-phenyi)-cyclopropanecarboxylic ~ acid  (6-oxo-2-phenyl-5,6-
dihydro-1-[1,2]diazepino[4,5,6lindol-8-yl)-amide; '

(1R,2R)- 2-Phenyl—cyclopropanecarlboxylic acid (2-ethyl-6-0x0-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide;’

(1R2R)-  2-Phenyi-cyclopropanecarboxylic  acid  (2-chloro-6-oxo-5,6-dihydro-1H-
[1,2)diazepino[4,5,6-cd]indol-8-yl)-amide;

(1,2-trans)-2-(3-Bromo-phenyl)-cyclopropanecarboxylic ~ acid  (6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdjindol-8-yl)-amide;

(1,2-trans)-2-(3-Hydroxy-phenyl)-cyclopropanecarboxylic  acid  (6-oxo-5,6-dihydro-1-
[1,2]diazepinof4,5,6}indol-8-yl)-amide; |

2-(3,4-Dihydroisoquinolin-2(1H)-yl)-N-(6-oxc-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdjindol-8-yl)acetamide; ‘

(1R2R)-  2-Phenyl-cyclopropanecarboxylic ~ acid  (2-bromo-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-calindol-8-yl)-amide; :

(1R,2R)- 2-Phenyl-cyclopropanecarboxyﬁc acid [6-oxo0-2-(1,2,3,6-tetrahydro-pyridin-4-yl)-
5,6-dihydro-1H-[1,2]diazepinof4,5,6-cdjindol-8-yi]-amide (hydrochloric salt);

(1R,2R)-N-(6-Oxo-2-pyridin-4-yl-5,6-dihydro~1H-{1, 2]d|azep|no[4 5,6-cdjindol-8-yl)-2-
phenylcyclopropanecarboxamide;

N-(6-Oxo-2-pyridin-4-yl-5,6-dihydro-1H-{1,2]diazepino[4, 5,6-cdjindol-8-yl)-(1,2-frans)-2-

pyridin-3-ylcyciopropanecarboxamide;
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N-(6-Oxo-2-pyridin-3-yl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-(1 \2-trans)-2-

pyridin-3-ylcyclopropanecarboxamide; ‘ ,

(1R,2R)-N-(6-Oxo-2-pyridin-3-y}-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl)-2-
phenyicyclopropanecarboxamide;

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-prop-1-ynyl)-6-oxo-
5,6-dihydro-1H-[1,2]diazepino[4, 5,6-cdjindol-8-yll-amide;

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propyl)-6-0x0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide; ,

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propenyl)-6-oxo#5,6—
dihydro-1H-[1,2]diazepino[4,5,6-cdjindol-8-yl}-amide:

(1R,2R)-2-Phenyl-cyclopropar_xecarboxylic acid [2-(3-methylamino-prop-1-ynyl)-6-ox0-5,6-
dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl}-amide (hydrochioric salt);

(1,2—trans)-2-Pyridin-3-yl-cyclopropgnecarboxylic acid [2-(3-methylamino-pmp—1—ynyl)-s-
oxo-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6—cd].indol-8-yl]'-amide (dihydrochloric salt);

(2R)-2-Amino-2-cyclohexyl-N-[2-(3-methylamino-prop-1-ynyl)-6-oxo-5,6-dihydro-1H-
[1 ;2]diazepino[4,5,6-cd]indol—8-yl]—acetamide (dihydrochiloric salt);

(1,2-trans)-N-[1-(2-Hydroxyethyl)-6-ox0-5,6-dihydro-1 H-[1 2]diazepino[4,5,6-cdjindol-8-yl}-
2-phenylcyclopropanecarboxamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-dimethylaminomethyl-6-oxo-5,6-
dihydro-1H-[1,2]diazepinof4,5,6-cdjindol-8-yl)-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [1-(2-amino-ethyl)-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdlindol-8-yl}-amide; ‘

(1R,2R)-2-Phenyi-cyclopropanecarboxylic acid [2-(3-morpholin-4-yl-prop-1-ynyl)-6-oxo-
5,6-dihydro-1H-[1,2]diazepinol4,5,6-cd]indol-8-yl]-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2-(3-pyrrohd|n-1 -yl-prop-1-ynyl)-5,6-
dihydro-1H-{1,2]diazepino[4,5,6-cd}indol-8-yl}-amide; and ‘

(1R,2R)-2-Phenyl-cyclopropanecarboxylic  acid  [1-(2-amino-ethyl)-2-chloro-6-0x0-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cdjindol-8-yl}-amide; '

(1R,2R)-2-Phenyi-cyclopropanecarboxylic acid [2-(1H-imidazol-2-yl)-6-0x0-5,6-dihydro-
1H-[1,2]diazepino[4,5,6-cd]indol-8-yi]-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-cyano-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; and

(1R.2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(1H-imidazol-2-yl)-6-0x0-5,6-dihydro-
1H-[1,2]diazepinoj4,5,6-cdjindol-8-yi]-amide; or

a pharmaceutically acceptable salt or solvate thereof.

7. A compound according to claim 1 selected from the group consisting of:
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3-Fiuoro-2-methyl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-
benzamide;
' 2-Fluoro-N-(6-oxo-2-pheny!-5,6-dihydro-1H-{1,2]diazepinof4,5,6-cd}indol-8-y!)-3-

trifluoromethyl-benzamide; '

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-4-thien-2-
ylbutanamide, .
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepinol4, 5 ,6-cdlindol-8-yi)-amide; ‘

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dlmethylamlnomethyl-phenyl)-s-oxo-
5,6-dihydro-1H-{1,2}diazepino[4,5,6-cd]indol-8-yl}-amide;

Acetic acid 3-{6-ox0-8-[((1R, 2R)-2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-
[1,2]diazepino[4,5 6-cd]indol-2-yl}-benzyl ester,

(1R,2R)-2- Phenyl—cyclopropanecarboxyhc acid [2-(3- hydroxymemyldphenyl)-G-oxo-S 6-
dihydro-1H-[1,2]diazepino[4,5,6-cdlindol-8-yl}-amide;

(2R)-2-Amino-2-cyclohexyl-N-(6-0x0-2-phenyl-5,6-dihydro-1H-[1,2]diazepino]4,5,6-
cdjindol-8-yl)-acetamide;

(1R,2R)-2-Phenyl-cyciopropanecarboxylic acid (6-ox0-5,6-dihydro-1H-
[1,2)diazepino[4,5,6-cd]indol-8-yl)-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-cyclobutylaminomethyl-phenyl)-6-
oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdjindol-8-yl}-amide;

(1R,2R)-2-Phenyli-cyclopropanecarboxylic acid [6-ox0-2-(3-pyrrolidin-1-yimethyl-phenyl)-
5,6-dihydro-1H-{1,2]diazepinof4,5,6-cdlindol-8-yl}-amide;

2-indan-2-yl-N-(6-oxo-2-phenyl-5,6-dihydro-1H-]1,2]diazepinof4,5,6-cd]indol-8-yl)-
acetamide; ’

| (1,2-trans)-2-(4-Fluoro-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-

1H-{1,2]diazepino[4,5,6-cdlindol-8-yl}-amide,

(2R)-2-Amlno~3-(4-hydroxyphenyl)-N-(G—oxo-Z-phenyl -5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl)propanamide;

(1R,2R)-6-Ox0-8-{(2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indole-2-carboxylic acid methyl ester;

(1R,2R)-6-Ox0-8-{(2-phenyl-cyclopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid methylamide;

(1R ,2R)-6-Ox0-8-[(2-phenyl-cyclopropanecarbonyl}-aminoj-5,6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indole-2-carboxylic acid (2-hydroxy-ethyl)-amide;

(1R,2R)-6-Ox0-8-[(2-phenyl-cyciopropanecarbonyl)-amino}-5,6-dihydro-1H-
[1,2]diazepinoi4,5,6-cdlindole-2-carboxylic acid (2-hydroxy-ethyl)-amide;
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(2R)-2-Amino-2-(4-hydroxyphenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-

'[1 ,2]diazepino[4,5,6-cdjindol-8-yl)ethanamide;

(1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxyiic  acid  (6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd)indol-8-yi)-amide;

(1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic ~ acid (6-ox0-2-phenyl-5,6-
dihydro-1-{1,2]diazepino[4,5,6}indol-8-yl)-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-ox0-5,6-dihydro-1H-

[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5,6-dihydro-1H- .

[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; ’

2-(3,4-Dihydroisoquinolin-2(1H)-yl)-N-(6~0x0-2-phenyl-5, 6-dihydro-1H-
[1,2]diazepino[4,5 6-cd]mdol-8—yl)acetam|de

2-(3,4-Dihydroisoquinolin-2(1 H)-yl)-N—(6—oxo-2—phenyl 5 B-dlhydro-1H-
[t ,2}d|azep|no[4,5,6-cd]:ndol-8-yl)acetam|de,

(1R,2R)-2-Phenyl-cyclopropanecarboxylic aéid [6-oxo-2-(1,2,5,6—tetrahydro-pyridin-4~yl)-
5,6-dihydro-1H-{1,2]diazepinol4,5,6-cd]indol-8-yi}-amide;

(1R.2R)-N-(6-Oxo-2-pyridin-4-yi-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-y1)-2-
phenylcyclopropanecarboxamide;

(1R,2R)-N-(6-Oxo-2-pyridin-3-yl-5,6-dihydro-1+-{1,2]diazepino[4,5,6-cd}indol-8-y1)-2-
phenylcyclopropanecarboxamide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2- (3—d|methylammo-prop- -ynyl)-6-oxo-
5,6-dihydro-1H-{1,2}diazepino[4,5,6-cd]indol-8-yi}-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propenyl)-6-oxo-5,6-
dihydro-1H-[1,2]diazepino}4,5,6-cd]indol-8-yl}-amide;

(1R,2R)—2-Phenyl-c&tc|opropanecarboxylic acid [2-(3-methylamino-prop-1-ynyl)-6-0x0-5,6-
dihydro-1H-1,2]diazepinol4,5, 6-cdlindol-8-yl]-amide;

(2R)-2-Amino-2-cyclohexyl-N-[2-(3-methylamino-prop-1-ynyl)-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cd]indol-8-yl]-acetamidede;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-hydroxymethyl-6-oxo-5,6-dihydro~1H-
[1,2-cd]diazepino4,5,6]indol-8-yl)}-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2~(3-pyrrolidin-1-yl-prop-1-ynyl)-5,6-
dihydro-1H-{1,2]diazepinof4,5,6-cd]indol-8-yil-amide;

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(1H-imidazol-2-yl)-6-0x0-5,6-dihydro-
1H-[1,2]diazepino[4,5,6-cd]indol-8-yll-amide; - ,

{1 R,'2R)-2-Phenyl-cyclopropanecarboxylic acid  (2-cyano-6-oxo-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdjindol-8-yl)-amide; and ' ' '
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(2R)-2-Amino-2-(4-hydroxyphenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6—cd]indol-8-yl)ethanamide hydrochloride; or
a pharmaceutically acceptable slat or solvate thereof.
8. A compound according to claim 1 selected from the group consisting of:
2-Fluoro-N-(6-o0x0-2-phenyi-5, 6—d|hydro-1 H-[1,2]diazepinof4,5,6-cdlindol-8-yl)-3-
trifluoromethyl-benzamide;
N~(6-Oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cd]indol-8-yl)-4-thien-2-
ylbutanamide; ‘ '
(1R, 2R)-2-Phenyl-cyclopropanecarboxyiic acid [2-(3-hydroxymethyl-phenyl)-6-oxo-5,6-
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl}l-amide;
) {(2R)-2-Amino-2-cyclohexyl-N-(6-oxo-2-phenyi-5 6-d|hydro-1 H-[1 2]d|azep|no[4 5,6-
cdlindol-8-yl)-acetamide(hydrochloride);
6-Oxo-2-phenyl-N-[( 1 R)-‘l -phenylethyl]-5,6-dihydro-1H-[1,2}diazepinof4,5,6-cdjindole-8-
carboxamide;
(1R,2R)-2-| Phenyl-cyclopropanecarboxyllc acid (6-ox0-5,6-dihydro-1H-
[1,2}diazepino[4,5,6-cd]indol-8-yl)-amide; -
(2R)-2-Hydroxy-N-(6-0x0-2-phenyi-5,6-dihydro-1H-{1 ,2]diazepino[4,5,6—cd]indol-8-yl)- -
phenylethanamide,
(1,2-trans)-2-Pyridin-2-yl-cyclopropanecarboxylic acid (6-ox0-2- phenyl—5 6-dihydro-1H-
[1,2]diazepinof4,5,6-cd]indol-8-yl)}-amide (acetic acid salt);
(1,2-trans)-2-(1H-Imidazol-4-yl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-
1H-[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide (acetic acid salt);
(2R)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-
cdjindol-8-yl)-amide (hydrochloric salt);
(2R)-2-Amino-3-(4-hydroxyphenyl)-N-(6-oxo-2-phenyl-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-cdlindol-8-yl)propanamide hydrochloride;
(1R,2R)-6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H—
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid (2-dimethylamino-ethyl)-amide;
(1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic  acid  (6-oxo-2-phenyl-5,6-
dihydro-11,2]diazepino[4,5,6}indol-8-yl)-amide;
" (1R,2R}-2-Phenyl-cyclopropanecarboxylic acid . (2-ethyl-6-ox0-5,6-dihydro-1H-
[1,2]diazepino[4,5,6-ed]indol-8-yI)-amide;
(1R,2R)-N-(6-Oxo0-2-pyridin-3-yi-5,6-dihydro-1 H-{1,2]diazepino[4,5,6-cd]indol-8-yl)-2-
phenyicyclopropanecarboxamide; and
(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [1-(2-amino-ethyl)-2-chloro-6-o0x0-5,5-
dihydro-1H-{1 ,2]diazepino[4,5,6-6d]indol-8-yl]—amide; or
‘ a pharmaceutically acceptable salt or solvate thereof.
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9. A compound according to claim 1 selected from-the group consisting of:

2-Fiuoro-N-{8-oxo-2-phenyl-5,6-dihydro-1H-{1,2]diazepino[4,5,6-cdlindci-8-y!)-3~
trifluoromethyl-benzamide; ‘

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-{1 ,2]diazepino[4,5,6-cd}indol—8-yf)-2-trif!uorom ethyl-
benzamide,

N-(6-Oxo-2-phenyl-5,6-dihydro-1H-{ 1,2]diazepinc[4,5,6-cdjincol-8-yl)-4-thien-2-
yibutanamide; '

N-[2-(3-Dimethylaminomethyl-phenyl)-6-oxo-5,6-dihydro-14+-[1,2]diazepinof4, 5,6-cdlindol-
8-yi}-2-fluoro-3-triflucromethyi-benzamide,

(2R)-2—Amino—2-cycloh‘exyl-N-(6—oxo-2-phenyl-5,6-dihydro—1 H-1 ,2]diazepino{4,5,6-
cdlindol-8-yl)-acetamide(hydrochloride); '

{1R,2R)-2-Phenyl-cyclopropanecarboxylic acid . (6-0xo-5,6-dihydro;‘s H-

» [1,2]diazepinof4,5,6-cdlindol-8-yl}-amide;

12
{ 1 R,2R)-6—0xo—8-[(2—phenylcyclopropanecarbony!)—amino]—5,6¥dihyd ro-1H-
[ ,2]diazepino[4,5,6-cd]indole-2-éarboxylic acid (2-dimethylamino-ethyl)-amide;
{2R)-2-Amino-2-(4-hydroxyphenyl)-N-(E-oxc-2-phenyl-5,5-dihydro-1+-
[1,2]diazepino[4,5,8-cdlindol-8-yl)ethanamide hydrochloride; _
(1,2-trans)-2-(4-Hydroxy-phenyl)-cyciopropanecarboxylic  acid {B-ox0-2-phenyi-5,6-
dihydro-1{1,2]diazepinol4,5,6lindol-8-yl)-amide; and
(1R,2R)—2-Phényl-cyclopropanecarboxylic acid (2-ethyl-8-0x0-5,6-dihydro-1H-
[1,2]diazepino[4,5,8-cd}indol-8-yi)-amide; or '
a pharmaceutically acceptable salt or solvate thereof.

10. A pharmaceutical composition comprising:

(@ an effective amount of a CHK-1-inhibiting agent that is a compound according to
claim 1; or a pharmaceutically acceptable salt thereof;

(b) an efective amount of an anti-neoplastic agent or therapeutic radiation;

and

{© a pharmaceutically acceptable carrier for said CHK-1-inhibiting agent.
11. A composition containing a compound according to claim 1 or a pharmaceutically

acceptable salt or solvate thereof and an anti-neoplastic agent as a combined preparation for the

‘simultar;2ous, separate or sequential use in treating a neoplasm.

12. Use of an anti-neoplastic agent or a therapeutic radiation having an anti-
neopiastic effect in combination with a compourd according to claim 1 ¢ a pharmaceutically
acceptable salt or solvate thereof, for treating a neoplasm in a mammal.

13. Use of a compound according to claim 1 or a pharmaceutically acceptable salt or
solvate thereof, for the treatment of a condition which can be treated by the inhibition of protein

kinases in a mammal, including a human.
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